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ADVERTISEMENT* 



The present volume of the Physiological Catalogue is descriptive of 
the preparations belonging to the Absorbent, Sanguiferous, Respiratory 

and Urinary Systems. 

'Hie oriijinal arrangement of these preparation* adopted by the 
] outider of the Collpction, for the puq)ose of displaying the ronnexion 
and relations of the several structures and the successive stages of 
their development, has been followed as closely as the indications con- 
tained in the manuseript Catalogues would warrant. 

The deuouuuations of such specimens as are noticed in those docu- 
ments have been Terified or corrected, after c&reM comparisons, as 
well with the results of numerous dissections as with the descriptive 
writings of the most esteemed authors ; and the rnmamfid specimens 
hare been, by the same means, for the most part satisfiKStorily deter- 
mined. 

Each sttbdiTision b preceded, as in the fwmer Tolume, by introduce 
tory obserralions from the pen of Mr. Hunter, in which the physiolo- 
gical principles deducible from the variety of structures selected for 
illustration are briefly but clearly expressed, the laws which r^^te 

the coexistence of the different systems in the same oiijanism more 
or less fully considered, and the characteristic additions pointed out 
by which the organs at length attain the complex structure adapted 
to the necessities of the most highly dcTcloped forms in the ftnimal 
kingdom. 

a2 
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Tb» Introdnctioii to the Absorbent System appears to be the only 
one of these valuable writmgs which Mr. Hunter has embodied in his 
printed Works ; the greater part of it is 'contuned in the chapter on 
* Ulcerative Inflammation,' in the ' Treatise on the Blood' ; the whole 
of which Work may, indeed, he considered as an extended commentary 
on the funrti()!is which the present and succecclin£^ snbdivisions of the 
Physioloijicul Series are de«ifrned to ilhistrate, and many of the prepa- 
rations therein alluded to are contained in this part of the Collection. 

Mr. Hunter's researches on the Circulating System as it exists in the 
different classes of aniuialii place him far in advance of the general know- 
ledge possessed by his contemporaries on that subject^ and he was led by 
the extent axid accuracy of his obserrations to oondnskms whtch have 
been fully established by some justly celebrated discoyeries of the Cbm- 
parattve Anatomists of the present day*. Thus, having fomid in the 
Crnstaceaos, that the returning or Tenons blood was diffused through 
the body in extensive and irr^;nlar sinuses, Mr. Hunter was prepared 
to regard as less anomalous a corresponding absence of cylindrical 
canals for the transmission of the blood to the propelling organ in 
Insects. He had car^ilUy investigated their peculiarly diffused and 
extensive respiratory apparatus ; and, liaving a just perception of the 
relations subsisting between the ai^rating and sanguiferous organs, 
he does not hesitate to declare that their whole cellular system is 

* Cabos in hu IVcatiM entitled ' Blutlnadanfci in den Lanren Netzfluglicher Insecten,' 4to 1327 ; 
larso in his ' Ilcacarchcs on the Circulating Syttem of the Lotntcr, Isifi, 1825'; nnd Stbau» Dqhck- 
HEfM in 1)13 ' CViiTiiili'nitioris »ur TAnat. ('omjj. dv^ ArticuliV," ji. '.14'), have seventllv ctiihli-'hcii the 
•ccuncy of the ronclu»ioa> to which Mr. Hunter had arrived a» to the nature nnd funetions of the 
hMrtia Articttktft: and whidi h» pnbUthcd apwanbolfijctif ymx igR b hw 'TViaatiM on 
the Blood,' Mrhm' hf" oliserrc. with rc»prrt to thr use of the heart, " it i", in thp ni(i=.t Fimplc kind of 
single heart, to propel the bloqd through the body, immediately from the veins, which blood is to re- 
«diffe tti pwitcMtiMk in tUi pwnge. vImb tiw Imgt an diipoaed t towi i^ t the boif, m in flw 

flyinp Infect. In another r\n^\e hciir; it intended to mix Ijoth the purified nnd the ndultrmtrd Mood, 
aad of courae to throw it out to the body and lungs cquaUj ta this mixed »t«te. as in the Lobatcr." 
^144. 
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ponneated by the blood. TUb remarkable diancteriatic of 

fhe orgaoizatioii of Insects was not, however, coDsadered by Ur. Hmiter 
to be moonsistent with a detenninate uiotion of their uutritiFe fluids: 
his appTeoiation of the hannony which pervades orgaiuc nature 

enabled him to avoid the error of denying them a wenlatioE of the 
blood, or of supposing that there existed so great an intemiption 
in the analogies of animal structures as most have resoltcd from a re- 
jection of the dorsal vessel from their sanguiferous system. 

His conclusions as to the nature of the dorsal vessel reposed not only 
ui)<)n the analogy which his extensive knowledge of the anatomy of the 
Articulate Animals disclosed to him, but also on i(- powers and actions 
in the living Inject, and on numerous delicate auatuniical investigations 
in which he succeeded m injecting it from the surrounding sinuses*. 
In the series of preparations which precede those of the dorsal vessel 
the Founder of the Collection gradually leads the observer to the per- 
ception of its true nses and rdalicHis to the sanguifiarons aystem. The 
development of this system is traced throng^ the smiple channels con- 
tinnons with the alimentary caifi^, which are excavated In the homo- 
geneous parenchyma of the Medusa and Tapeworm; throng (he di- 
still and move oomidicated vascular system of the Anndides, in 
whidkthe doisal vessel begins to assume the arterial structure ; until 
we arrive at the superaddition of an express pulsating organ and 
centre of the circulation in the Insect and Crustacean. 

The heart is then displayed in all its modifications in the Molluscous 
and Vertebrate classes. Tlie various forms of the superadded bulb in 
the heart of Fishes, and the diiferent positions, numbers, and structures 
of the valves, are exhibited. The structure of the heart of Reptiles is 
then demonstrated ; and here we have a iiratlfying instance of Mr. 
Hunter's accuracy in matters of anatomical detail. He ascribes two 
auricles to all the An^hibia of Linnaeus, denominating them from this 

• See No. 833. 
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three-fduanbored structare <^ the heart TWeoifis; and the aocuraey of 
this ascription has been proved "by Tery recent researches, eren as re- 
gard fhe Batracfaian Reptiles, to which both CuvierandHec^d in their 
Utest Treatises ass'vrn the simple heart of Fishes*. 

In the selection, formation, and disposition of the preparations illns* 
trative of the Respiratory function, the operations of the same master- 
mind and hand — so conspicuous in the precedino^ Series — are equally 
displayed. Not an}^ of the leading modifications of this system hare 
been omitted, and the several structures are demonstrated by the most 
delicate and successful anatomical manipulations. The injections 
thujwu into the canals which meander through the dehcate substance 
of the disk of the Medusa are seen to have tilled the extieme meshes 
of the marginal respiratory reticulation. The numerous and microscopic 
traches of the ur4veatlung Insect are exposed by equally ancoessful 
dissections. Hie mnltifbiin aquatic re^iratory organ is e^bited in 
tiie t^fomentary tofts, internal sacs, and yascular plexuses of the An- 
nelides, in the laminate and ciliated gills of the CSrrxpeds and Crus- 
taceans, and in the laminated, tufted, pectinated, and tripinuatifid 
branchi« of tiie MoUusks. Tbt several modifications of the pomanent 
gills of Fishes are then demonstrated, together with the analogous 
transient structures observable in the earlier stages of existence in 
some of this Class, as the external filamentary branchis of the higher 
Ol^nized Cartilaginous Fishes. 

The pennanent combination of gills and lungs in the lowest Reptiles 
fonned one of the earliest of Mr. Hinitcr's published discoveriesf ; and 
this interesting condition of thd respirator)' system has naturally been 

* Witb Kapect to the Percniiibnnchiate Reptile*. Mr. Hunter, itvitt be pet««Ted, •till couidcnd 
the afiparendy single auricle in thcae to be undivided ; bat u fiwmlwtimi of the heait ia a ncent 
jjirea lacertiaa hu ahown that the wterialized Uood is nbmed fh» tte Inng* to a peeoliar recep- 
tMfe diftiiMt fiwn the great abiu and auricle of the Teini of the body ; waA. it ia probable that 

the same «tncturr obtains in the remainder of this diriaion of AoipiubMnii IU|p tik i. See No. 91S a. 

t See Philoaophicai Tranaactions, rol. Ivi. 1766. p. 308. 
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demonstrated by him with peculiar care, and has been traced through 
all its gradations to a more perfect type*. 

The progresaive compEcatioii o(f ttu» air-trreathing organs of the Vcr- 
tebrata b illuatrated by aa eztenstye aones of preparatums; and, where 
the analogy of structure ceases to be obvious to the eye from tiie mi- 
nuteness of the subdiTision of the air-oells, Mr. Hunter has csrefiilly 
pfTOTided for the deficiency by caunng accurate and beautiflil draw- 
ings to be made from microscopical examinations of the recent stmc- 
turesf. 

In the preparations of the Urinary Organs, with the description of 

which this portion of the Catalogue concludes, there will be p«r- 
ceived some important anticipations of modem discoveries. The ac- 
curacy of Mr. Hunter's ascription of a distinct renal organ to the 
higher Invertebrate Animals, has been confirmed by the analysis 
of the secretion of the so-called saccus calcaretis of the Snail and other 
MoUusks, which is found to contain the uric acidj. The retrograde 
injectioQS of the tubuh uriuifeh in the kidney of the Horse, Slc, have 

* In die pUkMophkal diiOoaiM oo the Pmnmtoirmehiatm, whicb Mr. Hvater km (nImA tft U» 

de»cript!on of the plates representing the Circulating and Rciplrntory SypteTn)! of the Menaponn, 
(p. Hi.) there is throughout an attempt to diacover corrn^wjMiiiijr jMrf* under the ditguinca which they 
■HOBM ia'diliERBt ipedci fton bciaf mated at difcveot utigw of dmlopmnl; and A* brandiU 
veaaek of the Fieh and Siren are thnt traced (tep hy step, losing their complex character as another 
kind of tmfinXkm ia aohatitated, until thcjr are reduced to the two aortK which encompaw the ali- 
BtBtH7 auNl in hii^ raptilM. ModM urtgurti, ia i«iNenlii« dna, tl» Ufllnrt 
of anatomirftl research, have Micceeded in demonstrating a similnrbut mor* extended ferie* of fhnrigea 
in tiic Kcapiratoiy and Vascular Sjttmna of the highest divisions of the Vertebrate Series, ercn in 
BuhimNlf: ud tiie powvering aniliartimi of Hm MIM (riudpb inUMiiif the wiitiam «f Ae 
other systems uf the unitiiitl orpuiiiiitiuu tciuls dfuly toconfim the great truth whirh the Founder of 
tbe CoUection had airendy conceiTed whik pnwecutiag his kboikMH leacaiches on the derelopment 
of tte CUd^ w. that the aMwniBibiipRKntae MMMrim atlfn 

tfw aoi» ptttart pMi « ttm pwgwn ta tfMfrallattBdwiadiii«i«f org>wteii«loii. Saa Mto at p. iv. 

rtLl. 
t See Plata XXVU. 

} See the memoir entitled " Sur rexiatence des rIdb dlM ka MoUoaVMa,'* by Jaeataoa aid 
Da Bbuinlk. Jmnmt dr PMpipu, ton. xd. p. 318. 
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been adcnovkdged by the beat ivriten on Ude brencihof enatomy* to 
have contributed in the most material degree to the elnddatioa of the 
complex stmcture of the Icidney in the Mammalia; and Mc, Hunter m 
puTBuing this mode of inTestig«tion» of which be wm tiie inTentor, did 
not oonfine himself to the Solipedous Qnadrupeds, bat siicoeeded in 
demonstrating the contmuation of the nriniferous tobules to tiie sur- 
face of the kidney in one of the Qnadrumanons Order. Notomly hate 
the more obvious diffearences which the renal organ pre<^ents in animals 
of different classes been displayed, but the varieties which it exhibits in 
the Mammiferotts Series have been traced with a decree of perseve- 
rance and success which is truly surprising; and the philosophic spirit 
in which the researches of the Founder into the organization of animals 
were rondiirted, is perhaps nowhere morr cnnsyiicuous than in the 
arrangement and illustration of this part of his Collection. 

" Convertimiir, prioaqnaim ]mprfa»de Knam strnctiuA obtervaliones proferanus, ad pnutantissima 
Hcacnxu otaerrata.'* (Ucber die IVxtnr der Nieien, Itu 1828, p. 560.). — ^mminim HuicUceo ope 
VtBSm fiBeiimatic« oontigit, ductus urinifenM etiam, non modo in T«f*«llfrf lubstantiA. 

wd per corticem ipsum ad mperficiem usque reaani, feliciter indc cx uretere rcplere, quod nemini 
hactcous ancceaoit. Hinc antiqua ilia hypothesis de finibus ducttuun urinifeionuii, nuQo dubio super- 
stite. tudeB d|{adicari potuit." Muller afterwards obsennt. p. 98. " Baden nodo flutft Ctcdo aimilia 
ex Equo prapparata, in Mu&eo Huuteriauu Lon<lt:}f conscrvnta, qxsw MecXMUO vIm MU^ Ib kUm 
OEMauDalibtts ope npbonis nunquam ductus IklLmiuu rcpleutui ex ui«tere." 
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CATALOGUE 



GALLERY. 



DmSION I. 

ORGANS IN PLANTS AND ANIMALS FOR THE SP£CIAL 
PURPOSES OF THE INDIVIDUAL. 



Subdivision III. 

ABSORBENT SYSTEM. 

" * As I have ideas pecnliar to myself respecting the mode of ulceration, and 
as those ideas are immediately connected with the Absorbent System, it 
will be proper to inform tiie reader what those ideas are ; and I shall be- 
gin by observing what substances have been commonly thought capable 
of being abaorbed. 

*^ Fiiit, the absotbents take up extiwieoQS matter, b whidi is incladed 
the common nonrishmeiit. 

" Secondly, secreted, superfluous, and ektiavasated matter. 

" Thirdly, the fat; producing leanness. 

« Fourthly, they occasion a waste of parts, in consequence of which 

* Thii portion of the MS. Catalognc appSMS to kSfS bSMI puthl^jp cqiisd Cm the BaiMMafptflr 

the Work ■ Ou the fiload.' we p. 439. 

VOL. li. B 
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oiiudtt bflcoiM tRMllar, bcmca beotnae lighter, Ac. AldKNtg^ theie two 
kit ciecta tnte, perhaps, not expressly said to be ceiried on hy ahaorp* 
tion, either hy Teini, or my otter systein of vessel^ yet tie miist suppose 

they were uodentood. 

" So far the al)R!)r))<»tit8 have beep in general considered as active parts 
in the animal Hinmy ; but upon a further knowledge of these vessels 
we shall iind tliai ihcy are of much more conacquence in the body than- 
ha* hcen imagined, and that they are often taking down what the arte, 
riea had fonneily hotlt xb^ in the natural growth of tte body, beoomiDg 
nuiddlen of the fimn of the body wh3e gnwing; removing «diote or- 
gani, and also many diaeased and dead parta, whidi were beyond the 
power of cure. 

" As these vchspIh :\r»> productive of a vast variety of cflects iii the 
animal ccconoiuy winch arc very dissimilar in intention, they nuy be 
Tww^ in a nriety of lights, and admit of a variety of diriaiona. I shall 
at pveacnt consider them in two views only, via. fint^ aa absorbing matter 
which b no part of die nadiine; aecondly, aa abaorbing die machine 
itadf. 

" In the first, viz. the absorption of matter which is no part of the 
machine, may be ranked, everything applied to the skin, the chyle, many 
of the secreted juices, the fat, and the earth of bones * ; as also many 
•ubfltances which do not in the leaat affiect the body; and many others 
that allect it materially, such as ptMsons. This kind of absorption is for 
die nourishment of die body, and also answers many other purposes j bat, 
besides its salutary elfecta, it u often the canae of a thousand diseaaea, 
especially from poisons. 

" In the second, we are to consitkr the absorbents as reinovin|r parts 
of the body itself, which action may be viewed in two lights ; first, as 
immediately connected with our growth, and secondly, as arising from 

** In die first of thia division, ihey are to be eonsidered aa the modellers 

* " It may be neccMurjr ta reaaA ta^ tkat I do aoit aMuider either the fat or the euth of bone* 
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«r the form of dw body; aiiil if ira trtm to coandbr tham fblly in thk 
▼iew, «• should find thct no alieffttUMi an tdce pbet in ot^inal for- 
mation of many of die patts in the nattiral growth, but that the abcorbentt 

are the principal agents in it. This absorption 1 hnvp called the ' Model- 
ling Absorption." If I were to consider their powers in this light, it would 
lead me into a variety of cflfects, a* extensive aa any principle in the ani- 
mal ceoonomy, for a bone cannot be formed vtthont it» the new osaeoua 
part cannot be added till aome of the old ia taken awayi and the tame 
holda good in many other porta. They are also removing poita nnfit for 
the changes the animal goea through in ita dilESerettt atagea towards per- 
fection. A part which was necessary in one stage of life, but which be- 
comes entirely useless in another, is thus removed. This is evident in 
many animals : the thymus gland is removed ; the tnembrana pupU/aris 
and ductus arteriosus arc removed. This process is, perhaps, more re- 
markable in die changea of die inaeet than in any other known ■»tiwwJr 
They are also removing porta diat are nnfit for one atage of life that 
anodier structure may be aufaatitnted for tbem, aa the cartilagea* which 
are the substitutes for bones. 

" Absorption in consequence of disease is of two kinds : the first is 
where wasting is produced in the whole machine, such as the wasting of 
the whole body, as iu an atrophy i or in a part, as the wasting of the mus- 
dea of die leg, &c., ttom some injury done to some nerve, tendinous 
part, or jomt. All of these I call ' Interstitial Abaorption/ because it ia 
removmg parts of die body ont of the interaticea of that which remains, 
leaving the part still as a perfect whole. Interstitial absorption, however, 
may be carriffl further; it may go on till no i>!trt i*? left hrhint!, in the 
total absoqition of the thymus gland in many aiuuials. tin na jubrana pu- 
piiiaris, and often the testicle. The second kind is where the absorbents 
are removing whole parti of die body, beginning at one part or side, vis. 
diet where die cause is most considemble, and going on till die whole 
is absorbed, wMeb I call 'Fn^reasive Absorption,' and in diu manner 
ntcers arc formed* Thia procesa, in some cases, prodiicea elfects which 
are not similar to one nnothcr; one of these is a sore, or ulcer, which is 
either a consequence of suppuration or produces suppuration, and there- 

s2 
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Ibie I hm called it nlcentUKi*. hi odier eum, an vleer or iom is not 
prodaoedf althongh whole ports are removed^ of wbidk have many 

instances, as in the absorption of the alveo!nr procei«<"< when the teeth 

drop, dissolution of the calloa of boocsj and for this I have not been able 

to find a terni. 

, rExtnmtom matter to become oseful, aa chyle, fat. 
^r^^^l^I? ' i laterjtitinl nh^orptioDaf putaof ttabodf iMIa* 



"Abaorption 



Abiorption of 
uselc»s, iocoa- 
veuicut, or 

hnitfiil pvto> 



'Extraneoufi, that have 
been UMrful, a« i-yno- 
and anyother ae- 



cretiooa 
Part«(tf ttebodlrlt- 



'Ppoducing •ROfling of 
« part, as a lug, an 
arm, &c. ; iir wiisting 
of the whole body. 
Abaorptjon cf vbole 



As modellers in the 
time of growth. 

In ooaiequenc« of 
weakncas, as in tbe 
rcmovinj^ nf calluses. 

Fr«m purls bccoining 
whoUy Qwleaa, aa tbc 
L ihcgli. 



' ' Ah&orption 
in conae- 
of 



Lrtcnlitial 



Partial f of a leg, an aim, &c. , or 
wasting, 

Total 



, \of a callu», of a testicle 
^ of ciUmwb iil^wBi tiwtirliWi 



of ttfl nhah bodj, •■ ia attoflv. 



Progmsive 
abaoqttioo. 



Aa when pui; or any extranoHU lisdjr ia'' 

brought tu the skia. 
in the proceaa of exfoliation of bonea. 
in tlie pmccm of sloughing, 
in the funnutioii of ulcen. 
in tlic rcmural of the fanga of the toeth, . Without auppimtioa. 



Mixed Aa in the pro g reaa of pua, tanunus, &c.. to the akin. 

c The KmoTil of a solid part of our body, or ^bet power which the 
antmal neonotDy hm of taking a part of it<9elf into the circulation by 

means of the absorbent vessels, is a process that lias not been in the Icaet 
attended to, not being known or even suspected. 1 shall therefore 
give a slight sketch of it. I may be allowed to repeat once more, tbat 
the &t or oil of animals, and the earth of bones, have always been con- 



• " I have called tliis process tilcerntion. ftltboiifrh not ».r^>r'»"«ivv fhr openHon 
tiba dhet; becauae uloen are formed tma the upcmt^oa ui Uic tLbiorbvnts. 
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aidered as subject to abiofj^ont lome other parta of the body being 
liable to wasting, imve been ntipposed also to saffer this by absorption; 
but that any solid port should totally be absorbed, is a new doctrine. 

" This use of the absorbents I have long been able to demon strate; 
it fint taggetted ittdf to ne in obtecving dio vute of ths aoekcts of 
the teedi, as alto of the fimga of the ihedding teeth, whidi «m m the 
year 1764 end 1765, at I have poUiehed b vaj Nalnial HUtony of Aoae 
paxti, in the year 1771, pages 98 and 99. When mentioning the decay 
of the old alveoli, as also the decay of the fangs of the temporary teeth, I 
made the following remark from what wnn premised : * From this we see 
that the change is not produced by a uiecUoDical pressure, bat is a par- 
ticular pfooen in ihe animal oeconony.* 

*' Thi» opinion was iticii^hcned by what I obaerved in the pioeet* 
going on in tiu exfoliation of bonea, which I showed to Dr. George 
Foidyce, Mr. Croikshank, and others, above fifteen years ago , and ever 
since in ray lectures, the first ronr'^e of which was in the winter 17/2 ; also 
in the year 1778) in my second Part of the Diseases of the Teeth, I there 
expressly mention, 'that the alveolar processes are at length " absorbed",* 
Tide page 32 ; as also, in speaking of die tranqdantiBg of teeth, page 50, 
I observed that in aome cases the socket refiises to accept of the new 
tooth, and when it cannot piuh it oat, it * sets aboot another mode of 
getting rid of it, by eating away the fung till the whole is destroy e<l, 
exac tly similar to the wasting of the fntiL"! of the temporary teeth in the 
young subject.' Also, in the first part of my ' Natural History,' page; 9A 
and page 1 13, treating of Dentition, I there mention that the gum is 
removed by * ulceration,* one of my terms for absorption of whole parts. 

** It may be difficult at fint to conceive, bow a part of the body can 
be removed by itself; bot it is just as diflicult to conceive how a part can 
grow, or add to itself, which wo see daily taking place. Tliese are both 
certain facts, and the knowledge of the mode of action by which they are 
accomplished would answer, perhaps, very little purpose ; but thi* I may 
assert, that whenever any solid part of our i)ody undergoes a diminution, 
or is broken in upon in consequence of any disesse, it is the absorbing 
system which does it 
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" The absorption of whoU livmcr parts depends upon t^^o rirrnm- 
staDccB, the first of which is a conaciouaucas, as it were, in the part to 
lie abtoriwl of iti unfitneM ot laqgoinbiti^of nnaining tmder certini 
ciffciMBtluicMy ulutefcv tbcw unj dMSfcfora it becomes pvepeied for fe> 
flMml. and sabmiti to it icedilj. Tbete ciiaumtMiOMy in bmu^ c e t e i, 
•lipear to arise from wcakoM^ or -vaiit of po«er to mqiport ittelf in the 
part to be absorbed. The 'ipfond i« a corresponding consciousness in 
the absorbent systeiu of the necessity of renioving the part to be ab- 
sorbed ; and without these concarring, it is impossible for any living 
put to be ebiorbed. 

" WIkd the part to be ebMirbed is dead matter, aa noatiihmeiit^ and 
extraneoiu matter of aU kinda, die whole diaposttion ia in die abaorbenta* 

"It is by the progressive absorption that matter or pus. md cxtra- 
ncons bodies of all kinds, are brought to the surface of the body. It 
is by this prfK f «<i that bones exfoliate and slouf:^hs are separated. It is 
the absorbents which remove whole bones, while the arteries are form- 
ing new ones. It is this operation that removes the alveolar processes 
when die teeth drop ont of tbcmaelfea« or are taken out liy art $ aa alio 
the Ibaga of die ahedding teedi» which aOow tbem to drop off ; and it 
ia by this meena also that ulcere are formed. 

" It becomes a substitute in many cases for mortification, and in such 
it RPfMns to owe its taking place of mortification, to a degree of strength 
or vigour superior to that where mortification happens t and in many 
cases it finishes what mortification had begun, by separating the dead 
part. From all thiai, we mnat see that die canaea of abaorption of whole 
parte are many. 

'* Pkeaanre appeara to be one of the greatest canses of abaorption, and 

it is commonlf a cause of the progressive. It prodoces its cflects not in 
all cases in proportion to tlip prpssurc, !)ut according to the pressure and 
other circumstances combined ; for we find very different cfl'ects from the 
same quantity of pressure: thus, under one circumstance, pressure shall 
give signs of strengtli, and produce an increase or dUehening; bat vnder 
another eircamstaneei, die same quantity of pressure shall produce waste, 
or an absocpdon of die parte. This diifisrenee in cfleet, from the same 
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qtumtity of pressure, depends upon the pressure being from without or 
finMi Within I for A* fint aftcit of dM iiritHtiiMi of pRmm fion vidi* 
Ottt ii die dbpOMtioii to dudcenj iriiidi I havo anertad ia ndier an 
opeNtkm of •cvength ; but if it eseeed* the imUUioii of thickMifaig^ then 
tlio power appear* to pve n*j to tt» and dw absorptioD of the parts 
pressed takes place. 

" Prpssnrr produced by an extraneous body surrounded on all sides, 
such as pus in an abscc&s, acts equally on every side of the surrounding 
parts, and therefore every port being picMcd alike, ought from this cause, 
im^y ranaidareil, to pradnee afaaoiption of tlioae nirroundiug parti 
equally on all aides, a o ppo a iog die parte tbeaudrea ainular in atmcture, 
or, which is the same, equally inaeeptiblc of being absorbed i but we 
find that one side only of the surrounding living parts is susceptible of 
this irritation, therefore one side only is absorbcf! and this proes on in 
regular progression. Tlie side of the cavity which is susceptible of tliis 
irritation is always tiiat which is next to the external surface of the body, 
l ibm t a n we have always cxtraneoot anbatanoea of every kind drtenmiied 
to dw akin, and to that aide of the body on which die extraaeoua anb- 
atuice Ue«» or to which it ta neamt, and diet without having any effect 
upon, or producing the leeat destruction of, any of the other anrroundiog 
parts From this cause, we find abscesses, whose seat is in or near the 
ccntrr of ii pai t, readily determined to the 8nrfRr<» on one side in preference 
to any otiieri and whenever the lead is once taken, absorption goes on 
diere only. Bnt aa aette paita of die body are of a atmetnte more ana 
eeptible of diia inttadon than othevt, we find diet auch part* are often 
abaorbed, although th^ are not in dw ahortaet road to the akin, and of 
•och structure is the cdldar membrane. We find exfoliations of btmes, 
as well as all other extraneotis bodies, approaching the skin in like man- 
ner, nnfl from the same cause. But the protrrcsslvc absorption is al- 
ways more or less attended with the int^titial, and assisted by it." 

<* In many aaimala, espedidly die mora perfect^ die nooriakment, or 
whatever ia taken into the syatni, ia taken up and carried from die ato> 
aadi and other parte, by the abaoriients, to an eugine called die heart; 
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firon iriiieh it m dttown out into tnbet wbieh coDdnct itto vmty part of 
die body, and duaoe it b agaiii letnnied to Ae Iwwt hy odier vetseb. 

" It is absolutely necessary diat vwy one should have a tolerably clear 
idea of the operations and mes of these vessels, the teaching of which 
however, becomes more tlie province of the anatomist than the surgeon. 
But, as tliere is one use of the absorbing system which is not generally 
known, and which makes a great part of many local diseases, it is nece»> 
laxj tliat tbii eboiild be veU imdmtoodt end although this ue has an 
immediate eoDQexion iriA the orifiiMl fnrmation of the bodji yet at 
pieaent I shall only minitioii it slightly. However, for the lietter eDwIev- 
itanding all the actions of the abtoffbeatt, it will not be impvoper to give 
a short sketch of the vascular sv-tem. 

"An animal body has in general been considered under tlie ulca of an 
hydraulic machine, because it appears to be almost wholly composed of 
tabes in «1udiflaidsmofv* I lUll not aft ptcsent enter into sH the diftr- 
ent opiniom conoeniing tlie uses of these tnbes, cspedally of that system 
called arteries, how diey ate variously elected, and hov they praduce 
th«r various actions according to die diScrcnt stimuli cither of health or 
disease ; but shall only give some general ideas of the most imi Pf fdiflt f 
uses of the three diffprcnr 'system'? of vcnsrls. 

•* The vessels m general would apjiear to have more powers of perfect- 
ing dttmselm, when injured, than any other part of the body; for their 
use is almost immediate and constant^ and it is they vhidi perform the 
opf ration of restoration on the odier parts, theiefore they themselves 
must first be perfect* They would seem to have more of the Polypus in 
them than any other part of the body. This is, perhaps, more io the 
absorbents than in the arteries or veins, for we can conceive a part injtired 
by accident, and, as it were, standing still for a little while; but we see 
ulceration going on very rapidly, which proves an immediate formation 
of vesicla for absorption. 

The first two, vis. die uteries and die veins, belong immedistdy to 
the motion of die Uood, or the CSrcubtion. The arteries carry the fluid 
from the general reservoir, the heart, to all die diftient ports of the body, 
and the veins bring it back agun. 
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** The Brterieij wbich carry the fluid to all the parts of the body, con* 
•fnitly dispose of part of Hoax Add in die diflerent cqwimtiona of die 
hody, MOonUog to diehr dUffisrent afleetioos ; adding to die vrtiole wUle 
growth is necessary, making up loMOs where the old is either improper 

or destroyed, and throwing out of the direct line of their motion parts of 
t!mt fluid wbic-hj accordinj; to the various affuctions and actions of these 
arteries, become coobiderably altered in this passage, called secretions. 

** The juices so secreted are intended for various purposes in the ma- 
chine: aoflie for •tunnknta, as the bile ; aone fbr mediattbal purpoaei, 
■a the team, aynoria, aaliva» &c.; aonie for natoie of noQiiabmeut^ at the 
hXi while others are thrown out of die body as useless, faecaose die^ 
have already pctformed all their poipoaca, aa the mine, &c. 

« 0/tke Veins. 

" The other set of tubes — the veins — were considered as less active, be- 
ing principally employed in bringing the red part of the blood back, after 
it bad lost its tuobt salutary parts, or performed those offices, whatever 
they are, for which it waa aent trait. 

** Thu act of carrying bade the red blood waa not conaideied aa the only 
olBce of the veins ; many of their beginninga vera not only anppoaed M 
ariae £rom the terminations of arteries, but were also supposed to arise 
from most, if not all, the surfaces of the body, both internal and external, 
making so many inlets into the general system, bringing in matter into 
the common mass of fluids for the support of the whole ; and also to 
bring hade many of the parte which were by die arteriea aeoeted from the 
blood for the different pmpoaea of Ufei auch aa die aynovia and InbricatF- 
ing flwda of aH trinda ; whidi floida having amwetcd their diiferent pur- 
poses, and having become unfit for any further use in the machine, were 
obliged to be brought back again into the cifcolalion, tO be thrown Ottt 
of the constitution by the arteries. 

€ 
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" So f ir the use of the veins was considered ; bot part of their supposed 
power of absorbing thoy were deprived of, from the discovery of that part 
of the absorljiii!T "ivstem called kcteals, which were found to absorb the 
chyle. Though by this discovery the veins of the mesentery were deprived 
otlSbn supposed use of absorbing the chyle ornouruhment, yet even then 
they were Bnppaeed to ilieoib matter from tlie cKvitj of the iatestineB fioir 
tbe secretion of the bik. 

« qft/uj&nrbmOM. 

The other part of this system^ called lymphatics, though long known, 
wtt not in the least suspected of performing the operation of absorption, 
bnt th^ were stiU supposed to be continuations <rf tiie extreme ends of 
arteries, which w^erc not large enough to carry red blood, only carrying 
the scrum or lymph; but from their siinilarity to the lacte:i!s, which now 
were known to be absorbents, it became at last plain and evident to com- 
juoQ sense that they must also absorb. 

" Before thn idea was started, the general opinion of Ae vascular sy- 
stem tan thus : Tbe arteries carried the blood for the growth, nonrish- 
ment, secretion, &c., in tiie madiine : — ^the reins returned tbe red blood, 
as also absorbed from every surface of the body : — the lymphatics returned 
the lymph of the bU)o(l, wliich ninie along the arteries ; and the lacteals 
were sharers in the intestines by absorbing part of the chyle. But from 
some experiments I made to ascertain whether the veins of the mesentery 
absorbed or not, it was proved that they had not the power of absorption *. 

* " The next thing to the being «blc to write well on a subject, is tbe being «bk to be agood oitie 
oo that subject ; yet, hen. lint mat Bombcr of the htfer, it wooldaliiiMt nake nsbdieve it wm an eaajr 
mstter; but vanity too often supplies the place of real knowledge, and while they are either commend- 
ing or poUiiig down, tbey ooDcave tbe J nw)t appear at least more besides, 
ebasnalaiKea indiae w either to be seme or in good livBKnir. lite very efarenmataiMe of being • 
cojitemporary, although dead, will !<oiLr the miad in many. 

" Dr. Hunter wan indiqiutahly liio fiait who conceived, taught, and wuiked op into a system, that 
thelynplNtieaconiaHMlycaUed. veretiieabaoiWnf qnton; yet lie eould not be allowed to retain that 
merit. 

' ' In the Life of Dr. Hnnter, written by Dr. Sisunona, we find a desire of robbing him of the liiteo^rrf 
of the lymphatics being absorbents; and to prove that lie was not the discoverer, a passage is quoted 
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Now, dMMfim, the ttiM of die tee systeau of WImIb, viz., Arteriea, 
Veiiii» and Abaoilwiiliy aiiB at fi)lknr>-T1ie arteriea pcrfotm the £feiw 

bom Nmjucs'i woik» ; but onlj a put ia taken of a irhole descriptioD. which purt, «b«n ooa«»der«4 

WM meant byU>c outlior, or what he h&d ]i.no\v\cdgt: to apply it to: for the wlmlpof iii* account of the 

vuenkr tfrtca is w inegulu and incobcTemt, that it can banUy be undentood bj an usinfbrmed 

" llic wordH l\"n>]ih»tic and alji'iirbcnt. however iipjdu kl or uiulcrftood by the author, whether to 
ve*Mls tenninating in the reia*. or the thoracic duct, are quoted u proofa. although the ■"■g a<nr 
givflB ii Mtifdjr diftmit fitm dut of tiw w i d mc. QboMwdii indstd, in guufiL ilv tlw bmI luMr 
proofe that can be given ; for in ahnost every qvoMiaB then la *"T*N*g rrifiw ilul. a tnntMny 
wnitiiig. which ia lopiilicd bjr tbe commetitatar, 

" Noqpwx'a imlc u what Oey oaD an iBpnimBMat 190a Kail, bat I awf TCntan to aay, that fliaae 
who are only able to publi»h the work* of others, are themsekes not (it to publith anything in that 
waj, for they never can judge of what should be taken awnjr or what ahndd be added ; for if they 
woe perfectly maaler of Ute subject, then they rertainly couM main a better book upon the subject 
tiiemselve*. 

" It U much easier Sew aaaan of real knowle^KO to make a aewwwk than to nend an old one; it i» 
dear, the y cnn only in real knowledge be c obh i e w : and. indeed, Ifacre an few worka thtA deienre a new 
edition, M lien tJiey require additions, excepting by their original author. 

" To ascertain the author's knowledge, let us follow him through the whole of his Ryctem of all the 
vessels, arteries, veins, lacteals, and lymphatics, for they are all cooaected ; and that I nay not be 
■uppoecd to be guilty of what I am blaatiiiig ia othcn, I bawa tmoaaribed the Mthof'a earn mida 

fnm the Frenrh. in the original. 

" ' Le canal qui porte le chyle se nommc thorachique; il est composes de membraaes tria minces, il 
Mfoit la diyle dee veinee laotte et h lymphe des veimeanE l]«qibaitfc^^ 
niao souclavi^.' — AiuUomie ^eSof\»t7. p. l."2. 

" ' On pourroit distingucr quatre sortes de vaisscaux lymphatiqucs : les premiers nauacnt dea cxtr^- 

idtiaaitiriclka, eowMdam I'aabkpcwt onhaMWM attlMa^aqp^^ 

autre rhu^c que Ic" conduiti exrri^toiiri" d'une lymphe tr^ "iihtilr. on cIp la mnti^Te qtii triinfjpire. I^g 
aecood raiescaux lymphatiqucs Bimt reineux ; ila reportent la lymphe dans les vaiiweanx s«nguinei< ou 
duttleaTeines: Q yenadnietDvleBka pairtieaditeatpai Ha iepaiB | ieat la mwtih* lymphstiqoe 
s'cviu ne [Kir k» premiers : on pent Irs nommer conduits ubscrhnnir . Ccuv di U tmisi^mc cspdce sent 
les lympbatiquc«, qui vont au reservoir du chyle, au canal thorachiqoe. la reine cave, & la veine parte, 
Ae. Cemi debt qnwrtHae eapfeee mtwut das aitliea eaagwiBea. et apt»s awair ftit quelque temps 
Toffirc d'lirtcres, ils tt rhsniieut en veine-; ef Tont aboutir aux veincs SBniruinc^ " — MiV. p. 155. 

' * * I.1CS art6rca lymphatiqucs sont dea petit* coodu^ coniques qui naisscnt dcs artiies sanguines. mai» 
qui n'admettentqnehpaitieaeKWWOnlapafliebiplnsattbdIedaeaBf;: oa lea noouae mal Apropos 
art^s, car elles ne sont plus continues avee les veincs lymphatiqucs. Ello ne ^ont autre chose que dps 
oondnitsezorftoins, dont Unombre cat pmqneinlini; elks soot r^pandues »ur la peau et sur toutes Its 
aembnaea, da ft viewicat llnnudiW dcaaKmbnaaa ct lea nqpeun qu a'abakat deapaitieakk 
p(n;«ekaBanaeeandnUBd0tetoaaarimtiao. I^ntacalmibatlqiiaaBaaoftaiitpeirtdBaaitimi 

cS 
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cut Mid immediate icikiiM ei dm ■neUBa M befim:— veins replace 
the blood for theicpciitkm or continnaaoe of tlwee aetknw w before^ but 



ictflvkpno: etc 

ne eommnniqaciit point avec les artire*, ct qo'Qs vont toujuun en grrA-if u-jt Us reywTent lea liqurart 
foi a'cihakot pw 1m oooduitt aa€ban» ou ka aitiTea I jmphatiqnea. et ka oooduiaeat daaa ka ea- 
dNteokaawBtalwvlir? «■ oaom eoaduli abnilim Iw vdna ^b|iImAiw 
awci gTosBfJi potir ttre scnsililM i la rfte. On a prix pour des vtdsseaui lymphatiquM ka extrtaiit^ 
dea arttre* et dea reine* qui commqntqueat eniemUe, parce que dan* cca cndraite on remarqua one 
liqiwnrtnaipaMBto: Milan wtrmpt; eitltSqnmra'Mt point d» k Irnqihv |jiu|injiiuiil dUri ee 

n'f»t (|ue dii sang, qui, CDmmc on I'a d<5ja obscrrc, change de couleur. tt devient tniuyparcut dans le« 
eitrtmitfa ca^illairet i force de k dinier : ea efiet, k meaore qoe ka vdnet qui rienut-at de cea extrt- 
flin|^ TV|VFtnd m conteiir luugCv oe nVufSva point dons loo voinca lyniphatii|uea on 
lo lymphc conscn u toujourii i>a cuulcur. quuique les vaiEBcaux sout fcr^ — .ino/omiV dc Noquez, j). 395. 
" For llw better ondentanding of tiuaautgcct, it nay be ncfw a i y to mention, that the author dividea 

dhidea the veina into two claaaea in the aame way. 

"Thefirrtdnaof nrtnieaooaaiiltoof timaotiiatorry thewhokbhiodwheaina maas. aadaRcoUod 
aongninary. lV0Mon4 of tliMliUcllOtndttotf the lymph, and tncalkd lympha^: llMHlMt 
tT— either on turiacea, or in the aeoond claat of reina called lymphatic veina. 

"Tlw vomof the fint daai are those which bring back the wkok blood, and are called aanguinaxy. 
Thooo of dwaooanddnHeittertdte their rise from the abovn^ntntioned MBtea, on iriikh the lymph 
«aa deposited by the second claaa of arteries, and coirespood with the first class of lymphatic arteries, 
—and which, with him, arc the absorbents,— or they take their rise from the ioooad temiaotim of 
lymphatic arteries, and open into the aanpiinary vein*. Theae are called lymfjm^ vcian. 

"Thiaiaexactly thedooMaeflf Oednji nd nnwlMm ia Idi worigi dooi Iw. dUw dinotfr «r in. 
directly, contradict it. 

" In page 152, he takes notice of the thoracic duct, and says, ' Tho canal through which the chyle 
fnmt In called thoracic : it n composed of jof Haa incffllmnes ; it recetfca tfacdqrk bum the keteal 

wail Is and th- H-m; h from thr !vrnf'hr>tic vcNelfi,' — whtrh IvmphattC VOSIfit niVj OTWiriwig tnUMi 
tboae of the Uiird kiud. — ' oud carncs them to the subclavma vein.' 
<• In pi«« 166. iM doMaan the vlHk ijnln of ly^brtk nwl 

four IcindR of lymphatic vessel* : the first arise from the arteritil Citremitiesi. a« in the eye and on the 
tkin ; they are called lymphatic arteries, which are, perhaps, nothing more than the excretory ducts, 
liMW>glni*iAn wiyinhttnliFaipltpniow, or An nwHtr of tttaiylHiaaB.* Tkb Int Und ia pliinlr 
continuationf of arteries, cltlicr not cafmWe or not disposed to carry red blood, and which throw out 
their contents upon surface* aa exhaknti, as also piobahly aecratiDg arteriea, and have always been, 
•■dunatdiiodvalkwnd. 'llwoooBadlBndoflympiatfeTMiilinwwinono-.ftgy Wagfcnctflio 
lymph into the blood-Trs*eIi«, or into the veins ; they arc placed in all part; of t!ic body ; they »urk 
up the lymph which has been thrown out by. the first kind or lympfantic arteries ; they may be called 



"• T]:' V ir t'le vcsBcls that an mi -tiuncd aJi a proof of Noquez, knowing tlic absorbent system ; but 
we ahall find from the termiaitiao he gives them, that he did not mean, oi in the least know, the ab* 
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have now lost their power of absorbing: — the absorbents exdasiveljr pflV" 
form thoae uctioiUy » simuDMy of which we have previously given." 

iiunierian MS, CeUaiogue. 

aorbent ayctem m now nnkntuid it, winch Dr. Simmons ought to hare seen. ThMB MOBd sit 
fUalgr wiiathiid •hny* bcais«p]pOMd to h»r» betn i l w o r ben ts bafnre Dr.Uaalac^sdiMinayaf whit 
tocdbOefliud kndwendMoilKiil*; IsrteMliaMjMMbntfcitlh^'mTMiioDihltiggbig 
back the lymph into the blood-vesseb or uId tfaa thdi}' flwt b to itjr. ttie Ijmplt vhldi b dmWR 
oat bj th* fint daaa of lymphatie artsciM. 

** Now if Iw bkd eooduetad tliMa to lite reeeptacduia diyU in^^ 
been pfaua that he understood the aWrbing system ae it is now known ; but it is the foUowing which he 
conducts to the thoradc duct. ' Thoae of the third i^eoiee arc those which go to the thoracic duct, to 
the vena CAra. to the vena portanim, &c.' Theie tfurd are what we now call the absorbent system, 
cmly we do aok aDpW cf any !?uu>g ti^e vena portaram : but he does not eay £ram whence they arise, 
althougli ihey wptt- supposed to be continuations of lymphatic arteries, which is arery mngular omifssion, 
and shows cither great ignorance of their supposed origin, or a strange neglect, i have oniy been 
MtonMied «t tidt not being brought as a proof of his knowledge. 

" ' Those of the fourth kind ari«» fr-im the sanguluarj' arterte" r.tiH flfter performing the office of ar- 
teries, they change into veins, and arc inserted into the Hunguuuu^' veins.' lliis fourth is a put ol 

carry lymph, but do not teruunate on surfaces, or an ezhalen, M in the firrt, and tkeicfna may ba 
caUed the second order of lymphatic arteria. 
•« la paga 990. 1m tetbac atatai. dtet • na lymiAalia.aitcrica iR anU eanica vaaw^ 

from the blood arteries, but which admit the serous or more »ubtle part of the blood only ; they are 
improperly called arteries, because they are not oontinuous with the lymphatic Tcins properly so called. 
Tbayna nattfayata tban Aaenffrtaiy v t aas l i , wbaaa nwabarla a h ioa t inftsitei they are Jjapawad 
upon (he rkin, and upon all the taembnine!<, from whence arise their moirtan^ and diaaa vapottia 
which exhale from them. Tboee in the ridn are named traaapintion ducta.' 

«nHbdBaak«npeti1ian«fwba«WMaydofbb<iBtUa4aflyiqila^ pag*165. 

" ' Tin- lymphatic veins' (viz. his second kind of veins,) ' do not arise from the arteries , they are 
small canals, which open upoa all the membruiea, and npon the skin; and as these canals do not commu. 
nieato«MitlteaitarfeB,andot]iay9Bfla cnfaging. tb^ noeiva thoaa faUb wUeh caJada ftan tba 
cxcrcton,' ducts or lymphatic arteries, arid carr)' them to those piuti« in which they ar« inncrted.' f^^Tiich 
insertion he gives us in p. i&b.) ' The lymphatic veins are called abaorhent canals before they are 
large enough to ba tWbIa to tba nalcad aye.' 

" Thus, hy talsing hia supposed origin of one system of vessels, and applying it to anotlier, whose 
origin he does not even mention, and giving them a termination which we allow, he ia supposed to 
bniaknawmllMabaorbing system IB wa now knvwk." J ftaOf ha iW. CthOtfm. 
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Series I. Nutritious Absorbento 

* Ant ^ vcMds, wbaSmnr liuej imj be, irhkh etrnnj the nntrittow 
part of the food to the • jstem of vcfidi vhidi ttipportB the machine. 

" In plants, the fibrous roots answer this purpose, as indeed all otlier 
sorts of roots, conveying the nutritious part from the earth to the vessels 
of the plant. 

*' In animals, theae vesaeb most origimrte from die atmmcli and go to 
the Uood-Tcsaelt. 

« In aome dioe b only a simple canal from Ae stomach to die heafl^ 
aatu the cntde-fiab * ; in othen, these vessels are very nunierou>> ." 

Jitatterian JUS. Catekgw. 

Suifserie^ I. In Plants. 

842. A Hyacinth (Hifacinthus orientalis, Linn.), showing the numeroos radi- 

cles descending from the bulb, which absorb from surrounding matter 
the particles adapted for the support and increase of the plant. 

2. InMnmit. 

%, Wtrmiitg part oftU OnWifafiif %rtfM. 

843. A pwtion of a Tapc-voim (TSwm S^mt, Liitir.)> in irineii ^ nntiieM 

vesids have been injected with meiauy. These commence at die mondi 
and ran longitndinallj domi tbe bodj^ one on either aide, near the mar- 
guM of die aegmeuts, at the posterior odgei of wbidi they are ommccted 
by transverse canals. 

844. Six portions of the same species of Tape-worm, with the longitudinal and 

transverse nutrient vessels, filled with coloured injection. In the middle 
portion, placed towards the front of thr Iiottic, tlic ramified ovaries are 
tilled with a white injection, by which tiieir form is beautifully displayed. 

* Mr. HtiiitiT ^eems here to liave considered the ?xihflivii}cd glanthilrir bcHlii-r wK!ch surround the 
bUiatjr ducta u tppertainuig to the abaorbeat qrctem ; but in a prcviotu part of the MS. Catalogue 
be caUsthoit purls Fncrmw. {Sea Ftapanitiiiii No. 77S.) 
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The OTtriaa fewd> ue injected ahoiB a lev joittts of the potUom on the 
opposite ewle. 

" The pmseding piepeietMHi^ thoagh formiDg part of tlw oripwl 

Iluntcri^in Collection, were made by Sir Anthony Carlisle, F.R.S. 

F.L.S., and are described by him in his * Observations upon the Struc- 
ture and CEconomy of Tajnia*,' ]niblishcd in the Second Volume of the 
LioDaean Transactions (17^-^)1 from which the following observations 
•tecKtmcted. 

" The internal structure of the joints composing the hody of this ani> 
nal is partly vaacolsr and partly oellular ; the substance itself is white, 

an I s vt i I evvhat resembles in its texture ^ OOSgulable lymph of the human 
blood. Tin- iiliiiirntary canal passes alongr each side of the animal, send- 
ing u cross c'unal over the bottom of each joint, which connects xbe two 
lateral canaU together. 

" I have often injected diree feet in length of these canals ivith coloured 
slse, by a ungle pnsh with a small sjTinge. Tim injection will not, how- 
ever, pass from bdow upwards along these canab ; I could never make it 
go in this dirceiton Ik yond two joints« and it appeared to be stopped by 
valves in the lateral canals, situated immediately below the places where 
the cross canals arc sent off. Tiic alimentary canal, as it is here described, 
is continued into the extreutu joint, where it becomes irapervion?, there 
being no opening analogous to an anus." Carlisle, ut xi/jjra, p. 2iil. 

849. A portion of Tania Solium and a Liver-fluke {Distoma hepaticumt RuD.), 
wtth nntalent vesseb injected with coloored material. In. die TJema, 
the arborescent ovary of one of the joints is filled with green injection, 
and the dnct leading from it to the marginal outfet is well di^Iayed. 

846. Two specimens of Liver-fluke, in which the noliien^ and also the gene- 
rative vessds have lieen injected. 

S46 A. A portion of a Tape-worm taken from the intestines of a Python {Bo- 
thriocephalus Pyfhoniji), in which the nutrient vessels are partially injected 
with mercury, showing the !otit,Mtiultnal vessels connected by transverse 
canals at the posterior margiti» ut' the aegmcots, ajt iu the true Taitia. 

Prepared by Mr. Owen. 
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Thcie parmdiyimliNii entoioi, deririnf Iheir sapport from alMMdy 
aaimalised fluids do oot leqaiia Ae oompliated digeidve appantm the 
modifications of which are displayed in the preceding subdivision ; dieir 
food is Aenfore transmitted along canals of small and nearly uniform 

diameter, excavated in the parenchyma of t>ip liody, analogous to the sap* 
vessels of plants, and combining tbe fuuctions of digestive, absorbent, 

aiitl circulating organs. 

847. A Mt'dusa {Rhizostomacceruka,Quv.). An injection of size and vermilion 
has been thrown into the central cavity, or stomach, and has filled the 
canab which lead to that cavity from vldiout, and has passed also into a 
few of the canals which distribitte the ammalised flnid to the vest of the 
body. Hie latter vessels anastomose freely, and form n beaudlnl net- 
woik avound the margin of the disk, where they are visible hv means of 
their coae"l;itc(l contents, althonp'h the injection has not n ached them. 
In this simple organism we find, therefore, the food absorbed, as in 
plants, by the extremities of finely ramified processes ; but the fluid so 
absorbedf instead of being conveyed to the STStem by a continuation of 
the sane vesiels, ia pound bto a oential digestive cavity, which is die 
great chaiactemtic of the animal strnctiife. From this leservoirt it b 
taken up by another system of vessels, combining, like the sap-^vessels of 
plants, the functions of the la<trulsand of the arteries thr 1i!<Thernnim;ds. 
These vessels, a1f*o. hy thi Ir miniitc ramifications within the thin margin 
of the disk, submit the Qutncnt duid, as in the leaves of the plant, to the 
■infloonce of Ae snmninding medium; and bete, prabably, it is rendered 
fit for the purposes of ultimale nutrition. 

84B. A potdon of one of the toots or brandicd processes vX^MkoHomK, The 
canals which an contmued from this port to the atimadi have been in- 
jected, and may be traced to the margins of the processes, when diey 

commence by minute orifice^ which absorb from the surrounding medium 

the material adapted for the sapport of the animal. These are not distinct 
tubes, but are canals excavated, as in the T«aU<^ in the substance of the 
animal's body, 

849. A Sca-mouj>e i^Apkrodita acuicata, Linn.), with the parietcs of the left side 
of the body removed, in order to show the intestinal csecuma of that side. 
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and lAm mtiniie pteufonn mbtocbant voMab iriiich «m ooBtiomd from 
than, and wbich convey Hut nntriment to the genexal lystem, iridiont die 

interrcntion of a heart. In this piepamtion (wludi ii suspended with the 
head downwards, in order to preserve the natural position of the intesti- 
nal caecums.) the alimentary canal and general diapotition of the tego- 
mcntary parts are clearly exposed. 

The aliinentarjr canal has hcen injected with inilk, which has passed 
fmHj into the hepatic tmciim, and even into f ome of the minute ab- 
aorfaent veaads. 

The donal parietes of the body are seen to be compoaed of an external 
fielted tonicit a middle thin covering, disposed in transverse aqnama^ and 
an internal thinner membmne, which forms, like the peritoneum, the itu- 
inc'liate lining of the abdominal cavity, and is disposed in a series of 
transverse lateral compartments, in each of whicli an intestinal csecal ap> 
pendage and its aha<»bent veaada aae hidged. Tiw thvee tnnka above 
mentioned do not cohere, but learo free intervening apaoea, to which 
the aeapwater baa aoceaa. He aecond and third tunica only are conti- 
nued to form the ventral parietet ; but between dme are aituated two 
lun^'itudiual bands of niuscular fibiea, otto of whlch ii ahowo adhering to 
the internal membrane. 



b. Brnfmiitd $9 tie Graiktkif SyM*M, aad ttnui AtnrhiaU iAt Ofmim Sftim, or Lttlttk. 

8fi0. A porti<m of the intcattne of a Tnrde (CJUMia Mjfitu, Broom.), «ith the 
peritoneal and mnacubir ooata reflected from the internal aenbiane, ao 
as to show upon the latter the plexiform abaorbent canala, from which 

the lacteals take their origin, injected with aiw and vermilion. 

861. A portion of intestine inverted, of the same species, with the absorbent 
plexus aimiiarly injected, and seen through the thin internal coat. 

863. A similar preparation, iu which the longitudinal course of tlie absorbent 
canals, and their intercommunications, are well shown. 

863. A aimilar preparation, dried and preserved in oil of turpentine. 

864. A laiger portion of the inteatine <tf a Tartk, with the plexifoim abaorbent 

VOL. M. D 
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dadi, pwdall/ filled inth mcicnrr, dried and pmetved in oil of taf- 
peafiiie. 

8M. A iNMtion of the intestliie of e HevkVliill TWde (CSMMtut lMiMe«r«, 
Buwtt.)* ^ tSMnAeat pleKoe more conpktdf fiDed, end villi 
tome of the lacteab which are eontiinied fkom them injected on lihe op- 
posite side beneath the peritoneam. 

866. A portion of the intestine and mesentery of the same species, showing nu- 
merous lacteals passing along the mesentery. These vessels unite freely 
together, and form arches ; they are of large size and have but few valves. 

866 A. A sniiill portion of the intestine of a Turtle, with the arteries injected 
witli size and vermilion, and the absorbent plexuit aud lacteals well filled 
with, mercury. This preparation shows the course of the lacteals upon 
the inteitijie, wher^ after passing fron the plexiforn canal* and durongh 
die mnscnlar coiit, thef genciatty aftct a longitudinal direction, except 
ifhere they aocompany the Uood-Teiecla to get iqion die mesentery. 

iiiif . Mroeket, 

Wf, A imall portion of the intestine and mesentery of a Turtle, with the arteriei« 

veins, and absorbents injected, the first with red, the second with green 
injection, and the third with mercory ; dried and preserved in oil of tur- 
pentine. 

868. A portion of the intestinf? and mesentery of a Turtle, with the veins filled 

with blue injection, and the absorbents with mercury. 

868 A. A similar preparation, with the lacteal ahsorhents successfully injected. 

Prepared by Sir TFm. BHzard, F.R.S. 

669. A small portion of the intestine of a liorse, with the lacteal absorbents in 
jectcd with mercury ; preserved dry. 

860. A portion of the intestine and mesentery of a Porpesse {Phoccstm amanu 
ast, Cvv.)i with the aitniei and meacnterie brandie* of the keteak in 
jected. Some of the intestinal lacteals way be seen distended widi coagu- 
lated chyle. . 

661. A portion of the mesentery of a Hog (JSut imesHau, Limn.), showinf the 
small meienteric aneriei filled with red injecdon : diese do not anasto- 
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noM and focm arches u io mott nmromalio. Jht vdns are injeGted wiA 
ydlow. A port of the mcMiiteric gbuui it aliowii, 'wbkk h .contiaoed 
■long die root of die mciciiteiy* and thion^ wlikli die hcteab paai be- 
foio termiiuttiiig in the Nceptacnlttm cbyli. 

861 a; Hie poiterior valla of die tlionn of a Cat (FeSs CUw, ham,), widi die 
diondc aorta, superior cam, trBcfaiea» aod thoracic duct. The latter ves- 
sel is filled with mercury : it is Been ascending behind and to thr fif^ht of 
the aorta, it thpn inrlincs to the left, and tiTtninates at the commencement 
of the vena innominata. The contents of the kctcals and of the greater 
patt of dw lyinphatica are carried by this great trmik ct tbo abaotbent 
ayatem into the general drenlatioii. Ifiif. DtUffbm. 



SfiBiBsU. Excretory Absorbents. 

1. L^/w^fkatie Veudt. 

MS. A portion of a plexus of abaorbent veaada ftom the head of a SperaMceti 
Whale (PAyMftfr maene^ahitf Limii.% filled with speriDaoeti, which 
WM by their action in progress of removal. This valuable prepaiadon 
affords a strong argummt in favour of the doctrine th;it tlic waste and 
superfluous parts are removed by the absorbents, and not by the veins. 

MS. A portion of an absorbent vessel of a Dromedary (Came/us Drnmfilarius). 
It has been dried, after having been distended with mercury, uud shows 
well the nmiierous valves whic h characterize this class of vessels. 

864. A portion of the lung of a Turtle, with the absorbents injected with mer-> 
cury, which shows their reticulate disposition. 

864 A. A portion of the superficies of a human lung, with the absorbents simi- 
larly injected, and having a aimihr reticnhte dispoaidott. 

Prutaiei by Sir Wm, JBUuml, FJLS, 

86ft. A portion of the heart of an Asa (Eftmt Atumt, Umt.), widi die aifao- 
leaccnt lanifieations of an absorbent veaad injected with macury. 
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807. A pottiiw of llw bmiMD livvr, with llie abtotbcnt* iojeeted vicb : 

Tbe Aspotitioii of dieie vcstdt oo tbU riscus is ailwfeioeiit, bat dtt 
hnwehti ve nodi man ua mtn m and doaelj Mt than apoa ibefaait. 

M7 A< Tlw Imiiian gilUilidder wttb tti absorfaenti iDjedi^ vbtcfa are rerj va- 

rn»Tf»Tif, anfi air morp irrrcTilarly reticTilate than npon tbe Inngr^. It is 
by lueaui of tlie-ic vc^^lIs tiiat the hile is altered while Id thii reo;ptacle, 
iu leroiu pans being takea up, and tbe qualities wbich depend opoa iu 
olber coinpoiiciai being propoitiofwtelf heightened. The aihaofbeMi m 
llMt tide of the pU-bbidder which u next the liter aie mj munerooa. 

MA, The gdt-bladder of an Ox (iXM7bani»,LiMM,}, inth pert of AeabioriMiiti 
OB the anterior tiitftoe rajcctcd, tbowii^ dieir conmraiiicalioii widi the, 
tranka which aocooipeiiy the Inltafy docta.aail vestds. 

M8 A. A portion of the liver of an Ox, with the abaorfaeiiti beautifully injected 
with mercury. The yellow tinge of the oil of turpentine in which the pre- 
paration is preserved, gives the absorbents the appearance of heing filled 
v.»il» hoc gold. Prepared by Sir ff in. Biizard, F R.S. 

b68 B. A portion of t!ie spleen of a Calf, with the absorhents injcclfd widi nicr- 
curj. They are seen in some parts to be remarkably abuDdant, the 
brradici moiuiig doae, eiid ahnott pemllel to each other, bat with lie> 
qoent anaatoinoaea. ^w p md Sir Xf^m. BSaard, FM.S. 

860 c. A portion of the ftacie and nibjacent parta d the human leg, taken from 
near the knee-joint, with the abaorbenta injected wttb metciiry. On the 

side of the bottle opposite the number, a part of the spleen and apemmtic 
chord, with the abaoriieiit* aimilarly injected, is displayed. 

Prtpartd bg &r IFm, Bikard, FJLS. 

3. Lymphatic Gland*. 

869. Two inguinal glanda horn the hnnan aabject, with libe abaorhent ?eaada 
oonneeted with them* injected with mercury. The email ebaorbenta en- 
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tering the lower gland, or vMa in/irentia, are in this instance fewer in 
number diM the mw ^hwnHa^ or laifer veMde» eoieiging from tib« 

870. An iDgmnal afaiorbeiit gknd and veieek, injected with mereory. The imm 

Me here eeen to be more onmerous than tiie mtM ctfferaMM. 
wbidi it the diapoiition mott oomraonlj obncrfed in lymphatic ^anda. 

871. PortioM nt the two carotid arteries from the neck of a Fowl (AUiiamr 

Gallus, Linn.), with a number of idMorbent gbmdi, anslogons to the 

giandukt concatenatee cervicaUa, aocompanying the vessels. 

878. A portion of the oesophagus of a Crane (dconia alba, Cuv.), and the 
artcriae innominatac, showing two lobulated glands, which are tcrmrd 'lym- 
phatic glands* in the MS. Catalogue. They are iiltuated upon the origins 
of the carotid arteries, and have been considered by some anatomists as 
analogona to die thyroid glanda of mammalia, and by odieta aa analogona 
to Ae thymol. 



StJBDmSION IV. 
CIBCULATINO SYSTEM. 
Series I. Circulation in Vessels without a Heart. 

SvnaEMEa 1. fFukaia Skuau, or lUialaliimg, ioweat tke Artmet <mtf f%iw. 

879. A Leech (Jfyudo merfjemdSr, Limt.), with part of the abdominal parietea 
and the stomachi and inteatino dieeected away, to ahow the two latcnl wary 

vessels, the greater part of that on the right side being iiqeeted with risr 

and vermilion. This injection has penetrated a few of the minute ves- 
sels wliirh pass towards x\\o mesial plane on the ventral aspect of the 
body, to communicate with sunilar branches from the opposite vessel ; it 
has also passed into some of the larger branches given off from the op. 
* Mucagni hu figured a tiiiuUr diapotitton of tbaorbent veMcls io an ingnipal gUwd. — I'aturm 
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pOMte tide of tbe trank, and ^cli paM roimd 
tm «ic. 

The □ervotu dkOfd may be observed rawing dong the centre of this 

preparation, accompaniLd tow-srds the lower part by a smaller and less 
distinct linear substance, which is probably tlic remains of the ventral ves- 
sel. The organs of generation, the respiratory sacs, and the folded glandu> 
lar canals connected with, and lying upon, the lateral veiaela, aie also 
ahown : briadea are placed behind aome of the folded ghnda. 

874. A Leech, with the alimentary canal diatended with eoagulum, and with the 
integnment removed firom the left aide to show the wary veaael or vdn of 
that «de. It ia uninjeclec^ hut may be distinctly traced from one end of 

the body to the other. The dorsal branchra of thia trunk arc also visible : 
those towards the head mn in tlic interspares of the lateral digestive 
sacs, but towards the opposite end of the body tlic branches pass over the 
sacs to the dorsal aspect of the body. Near the head some of the respi- 
ratory BBca are preserved i die nervona ehord> and the left canal continned 
Ifon the te»tea» are alao shown in Ais preparation. 

87&. An Amphinome {Amphmom agnUMa, Bnuc), kid open along the ventnd 
aspect, die aidea of the hody divaricaied, and the intestinal canal turned 
aaide to show the principal trunks of the vascular system. 

Slips of blue paper are placed behind the great intestinal vein. This 
is continned at the lower end of the intestine into tlic ventral or inferior 
lateral vessels, whirb, in conjunction with the veins from the different 
segments, form the internal branchial plexuses, and give oil' the vessels of 
die external gills. FVom these lespicatory organs the tdood is coUectsd 
into the doraal or superior laterd -vessels, from whidi die aerated hkiod is 
carried by a few inegularly dispoaed branches to the doraal artery. Thisves- 
sel extends the whole length of the body, diminishing at both extremities. 
At its middle part it gives off tin- hivjc mesenteric vessel, w hich forms one 
large arch, from the convexity of which several smaller branelies are given 
oft, which unite upon the iatestiue to form an artery on the dor»al aspect, 
which runs parallel to the vein on the q[^site side, from which our de- 
scription of this dreulMioii eomnienced. 
The p<»doii which waa removed from die left side of diia prcpaxadon 
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it placed anoag Ae respiratory organs. The external gills are the pem- 
niform processes, which are situated on cither side of the mesial row of 
dark spots on the. dorsal aspect of the body. TLe packets of bairs exter- 
nal to the gills are locomotive orgaus, aud arc arraoged in a double series 
— donal Mid ventml— on eidier tide of the bodf . Tbe tqngiie or pro- 
boidt it protruded, and a brittle is placed in the monA. 

A. A Saa'inoiiie (/fy/irodUe wmkattt, LimnO< lUi baa been laid open on 
die donal aapect^ the tides of the bodf dirtiieatBd, and ^ jnntcidar 
ttomacb removed, to thoir the principal tnmkt of Ac TaacnJat tTitem. 

These vessels are not so conspicuous, and apparently not so numerous at 
in the Amphinomc, but the dorsiil artery, and the ventral vein, and a few 
of its bnmchcs may Imj diittiDctly seen against the dark paper. The intes- 
tine has been injected with size aud vermilion, which have penetrated 
tone of the lateral caecunia. i ^yawrf 5gr Mr, 0mm, 

S. fFUh )S!mwe», er IHhaalhiu Aehvem lA« ArUmt mud V«ku. 

876. The anterior part of an Earth-worm i^Lunibricus terrestriSf Linn.), with the 
donal parietn of the body removed to Aaw die doreal veisel, or artery, 
and the dilated recepcadet, which at ihte part of the body fonn die ccnn' 
QunicBtiont between diit vettd and the prindpal one on the voitnl 
aipect* These recepCadei or sinuses are ten in nnniber*jamiiged five 
on either side ; they pass obliquely backwards from the ventral to the 
dorsal vessel, and curve outwards, so as to leave a central passage for the 
esophagus: bristles are placed between the ccsopbagus and the sinuses. 

877« Th^ and anterior part of the nlimeiit;iry canal of an Earth-worm, with 
the corresponding parts uf the great dorsal aud vcatral vessels, and the 
ten tnteiconunmicating ainwei. The conjunction of iheae eavitiet with 
the vential vessel is here more capedally shown ; this vessd is cmp^, hot 
the sinnset and donal vettd contain insular poitions of coagulated 
blood. 

In thit and the preceding prepaiation a brittle it inserted at the month, 
* TVy \mn ocirssinMlly besn •bswvsi t» M eii 4 ttisamsbct ty teo or faar. 
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above whidi may be lecn the proboscit. The glandular mass sorround- 
ing the plinrynx, the crop distendcil with earth, the circular gitsard and 
commencement of the intestine, are also clearly displayed. 

878. The anterior moiety of an Earth-worm laid open along the bark, arid tlic 
pariotcs of the body divariaitcd, to show the dorsul Tesscl, thr sh usps, 
and more particularly the oblique muscles which surround the latter, 
and fttd in expelling fhdr conteiitB *. Bstidet the parts abown b die 
preceding pfepamtiom, there are bere prcMrveddie omrict and teatidei; 
and llie yeUov, clon^ied, biliaiy organ on the dorsal aspect of the intes- 
tine is rendered visible hj the dark colonr of the int^tinal contents. 

*. Tlw opinkiiw of «em{«nlive ff™"""** Nspaetng flw aatan of tl» doml and ventnl wiicb of 
fhiB ■arth-worm, and tbc notiMI of thv blood in them, arc varioiu and contradictory. Mr. Ifuater 
has left no obierratioitt an ttis point: tha dncnptimi of No. 87$. in the original MS. Catalogne is. 
"TlKliMd andapfwr fwtof an Buth-irainn, on onaiids dissected to show tlw hsaita. vis. ten;" and 

tt Vn, " Ditto. dUsectcd on both fiidt-a." 

Sir Bintfsid Home (PUi, TVom. 1817, p. S,) consideis the doiMkl ves»el as the artery, and aUtee 
that the blood Is Ibiccd b^itaBeliao up to the head. Mand de 8me» (Mi^. At Mtu. 1818, p. 162.) 
ia of the »anic opinion. Morren, in bia elaborate treatiw Dt Lumbriei lerrtttrii Hutorid XaturmS, 
(4to, 1829.) also considers the dorsal veael as the artery, but states that the blood i» propelled sloag 
it towards the tail, " attamen satis ost nsifailis nt penpidator unguinem. denao aseeas w rn per ▼sacn- 
hva wutaale, descendeie per aortm/'— p. Ifi7| ooMp. also p. 164. Dug^. (Amiale* ie$ Scienet* Na- 
htrtlUt. zv. p. 804.) on ths oonttiir, i^psds 4e Tsatnl vsaial as the soita. and tfae doissl tsbbbI ss 
the vein. 

Fraot my mm ohserrations, frequently repeated, on young Earth- wonns» whan the parts are suiE- 
eiently transparent to allow the blood-Tessek to be seen through the int<^^ment. tht UooA i» plainly 
seen to pass along the dorsal vessel firom the tail towards the head : suooewive quantities fi»Uow each 
Other, occupying from a tenth to a sixth part of the whole length of the TCSsel. Afkor having passed 
OTtr the union of the lateral tlilatntion!*, the blood is je rked by an acctk-rated motion to the head, and 
passes by latcrtLl brunches on ettiicr side tbc osupltugus to tLe vcutnU vetitscL This vessel is smaller 
ftaa tta donml ve«Mil. and the blood passes down it in a more continuous stream. His aMUiaa of tte 
blond in both ve!^*el« Mera§ to be greatly as^sisted by tlie jjeribtiJtic uction« of the alimentary canal. 

TiM muscular capsules of the sinuses, derived from the common muscular system, prevent their over- 
dirtensiMi. assist in aq^U^;^ «MMMs» and i^v* tbesB tfas cfaatae^ 

liowever, tbf y arc not intrinsically idcntiad. The !upcradditjcin of the sinusct to the vayrular system of 
Hub Annelide has an evident rektioo to iu habits, a due and rapid supply of blood being thus insured 
tathaansdsaofthe anterior part flf thebodf dmingfliev^anMn action rcfnind in boriaf and pe< 
ortmlincaBMa<-'R.O. 
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Series II. Structure of the Heart. 

*' The Heart is an organ or mtdawie not commoD to all Mimalsi. many 
being entirely without any such orgHn ; how far it accompanies the brain 
I have not j xt discovered, but I suspect that a distinct brain and a distinct 
tieart go together. Where there are buUi brum and heart, they keep an 
cnet analoi^* ; lo mnch lO o to tnch Iroai the one what dw other is 
Uke» wbidi would make ut ttiapect Aat they aie alwaja to be fouod in 
the lame animal. 

" The situation of this viscua is generally near the upper, or what may 
he railed the aiitLTior part of the body of tlic animal ; but this is not 
uuivi rsally sf>, only in those aniuials where nature would keej) i)rctty 
near to general rules, such as in the general structure of the more 
perfect BDimalfl, down to fish -f- ; but beyond them it is not clear 
where die heart may be pbMed in an unknown animal, and it ia eren 
dtfferenUy ntiiated in the same genas« for inatanoe, the Mtnation of the 
heart in the Shdl Sttul ii not the aame with that of the Blad^ SnaO, or 
Ship +. 

'* The external form of the heart varies in different animals, and that 

* WitlMWt an accurate dcfinidon of what Mr. Hunter here inleada bf • Imiii and • hfirt. it iranU 

bo difficult rithor to refute or confirm his aaaeition. It ajipenrs. however, to he cnntndicted by the 
followiog tacts : the aupraflesophageal ganglion is proportiutiat«iy larger in tome iiuects tbaa in the 
naatacMMa wUoh liam m maA batter de6ned and more povufUl cwtnl «ifu of 6» cimdatuic 

• V trm ; nrvf! if romparc the injects with the nL-c]i)iiiloiis bivalves, as the Oystrr or Jm, the di-'pTii- 
portion in Uic development of brain and heart is still greater, since these mollusks, which have the 

[ik'x heurt tlian dfh, though in a different relation to the respiratory oigan: the dibranchiate cepba. 
lopod?. again, which haTO distinct and well oi;ganized heaita for both the leas and greater ciiculatiana, 
an, >*trcgaidstiiebniB.madihfetiarlolabi lastly, in the wtehftta chuei, the Vt^ pwwat tiw 

moat pcrfiTtly orgaiiiif l lii-nrt, Tiut the mammalia the highest -dct d 0psd h/ftSu, 

t Viz. the Araifta of Aristotle, or the Vrrttirata of Lamarck. 

t Th»tiimiWMatiab«WBsediaa»oi» eitiii < lri sc«i«fliia»« « sii l Hi* wift ^ 
dem zoolopy. Tlie cxuiiipli-:' given hy Mr. Hunter are, however, elowly allied in their general struc- 
ture. In the Snail, or Ileiu, the heart is sitaated on the right aide of the poetcrior third of the pubao- 
nary sac; is lhiBbf« «v £te». ic is sUasM at asufy a*niddle«r (UfeMcikr vftc* of Che 
pali»>iiw7sae.ind|mtMt«dab«mb7tfaeradiB^^ 8m No*. 9» and 883, 

VOL. It. I 
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difference moat commonly conreiponds with the thape of part in 
whidk it lies ; as ill the humM it is flattened on the anterior sorface, an- 
swering to the flat l)r( a^T ; more SO iQ die scal. Otter, &c.; but this docs 
not always take place in flat chests. 

" In general it is a cone, more or less flattened on one or tw o sides, but 
principally on one. This flatness generally constitutes the great diflerenoe 
in the shape of die heart of anj one claw, whilst its shape in each ckss 
diflcrs according to its diflerent pmposes in eadi, or die number of parts 
of which it is composed. 

" Tlic heart is a muscle or muscles making the parietcs of cavities 
which have no fixed point of action exccpting^ an imaginary one, viz. the 
centre of the cavity, to which the whole body of the muscle moves in its 
action, by which means the cavities are lessened. 

** The heart b in general divisible into a number of cstrities, the greatest 
number oonMSting of foarj the fewest consisting of one only. 

** Hie first (or moat comples) division occasions a distinct and double 
motion of the blood ; the secon^ a mixed motion ; the third, a sin^^e 
circulation, but attended with a very singular circumstance in its paasi^, 
viz. in gills; and the fourth, not a circulation but an undnlRtion." 

HurUerian A^i>, Calalogut, 

SvBSBiiiss I.— iSlifiw/^ the Hwrt. 

<*The situation of the heart in the body varies in diflisrent animah. 
One would imagine when the animal was divided into ita several portiona 

appropriated for the different purposes, that the situation of the heart 
would he nearly tlic same in all ; but we find this not to be the case ; its 
situation depends upon the org-nns of respiration more than any other 
part. It is placed in what is called tlie chest in the quadruped, bird, am- 
phibia, in fish, and in the aquatic and terrestrial insect i but not iu what 
may be called the chest in die flying insect. The diest in the above- 
named animals seems best suited to contain the lungs and bnmdiie, and 
therefore the heart is placed there ; but as the lungs of the flying insect 
are placed througli the whole body, the heart is more diffused, cxtemlinij; 
through the whole length of the animal. The situatioiv therefore, of the 
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bcart ia cbieflj connected with that of the long*} and when it k united! 
with the bodj at large, it is because the lung* an also so dispoaed. We 
miMt tomioae that theae two have a rcla inn to each other." 

Hunter, On the Blood, p. 137. 

879. A Silk-worm, or Larva of the Bomfiyr Mori, Fabr., with the dorsal pa- 

rietcs of tlio body removed to show the situation of the dorsal valvular 
vessel, or heart. It extends alon;; the middle line of the l)ody from one 
extremity to the other, oud graduidly diminiahea in diameter as it advances 
towards the head. 

880. The body of a Lobster (yisiacus marinus, Fabk.), with the dorsal parictc& 

removed to abow the heart. It ia a aingle cavity, nnprovided with awt' 
clea, and aitnated, «a in tnaecta, in die middle line of the back ; bat it ia 
a more drcomacribed, compact, and nMUCular bodf, and doea not extend 
in die longitudinal direction heyottd the apace which interreoca to the 
extrenitiea of the biandiic. 

881. The soft parts of anOyater (Ottrea edulis. Linn.), with part of the mantle- 

lobes dissected away. The heart is situated near the dorsal aspect of the 
body, between the liver and the adductor muscle, in a peculiar cavity, or 
pericardium, which is laid open on the left side, .sinn^ in:; it to be com- 
posed of a Tentricle and a donUe amide. A black bristle is placed in the 
moadi« and a brown one paaaed dttong^ the liver, aroond whidi winda 
the alimentarjr canal. 

883. A Snail {Helbi Aaw^ Limn.), with ^ ahett removed in order to ahow 
the heart, which b aitnated on the left aide of the doisal aspect of the 
body, near the posterior part of the branchial sac. The pericardium ia 
laid open, and the heart being injected, the auricle, from its thinner pa- 
rictes, is seen of a red colour : a bristle is placed behind the Ventricle, 
and the aorta may be observed ramifying over the liver. 

883. A Slug {Umax ater, Liss ), with the radimentary shell wbieli protects tbc 

heart, and part of the dorsal integuments removed to show the heart, 
situated in the nnddic line of the b<u k. 

884. A freshwater Masde (Amtdan Cffgnem, Sowseby), with part of the valves 

mS 
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remoTed in order to tliov tb« bmtk It is situated in the middle of the 
donil aipeet opposite the hinge : the pericardium being bid open, it is 
seen to he composed of an elongated ventricle, and two lateral auricles. 
The intestine in this species passes through the cavity of the ventricle in 
the direction of its long axis. Sec No. 900. 

885. A Cuttle-fish {Sepiolheutkis /ol^vUformut, De Blainv.), with the ventnl 

parietea of die body removed to abow the hearta, whidi ize three in 
niunber, and eepante from eedi oAer. Th^ an, however, aituted in 
one wiltjt or perioardimn, immedietel j bdow the Iwwichjal cevitj, and 
tomida the ventral aspect of the hody. The pericardium having been 
laid open, the two divisions of the vena cava arc seen diverging to each 
branchial heart, behind which and its appendage a shp of blue paper has 
been placed. The krgt r and more muscular systemic heart is situated la 
the middle line between the branchial hearts : a slip of red paper is placed 
bdiind it. It ia of a tnuMvenely oblong figure* with the ti^ extremity 
bait npmfdit and gives off an artery from ile anterior and poiterior ez- 
tremitiea> 

886. A small Dtodon (ZMadbn Q-maadaHu, Cuv.}. The month baa beat laid 

open by dividing the lower jaw, the expanded cavity of tlie asophagus 
exposed, and the heart displayed by the removal of part of the pericar- 
dium. It is composed of a single auricle and ventricle, and is situated 
immediately below the pharynx, and in the close vicinity of the branchial 
arches. In this prepamtion Ae hminated gills of the left side aie seen : 
one brisde is inserted into the Unmr oesophagus, vhich i* continned from 
the dilated cscvity, and another into reetom. 

887. A Frog (Rana l>myarwrie, LtNit .), with die ventral parietes of the body 

and all the viscera removed but the heart, in order to show its situation 
In the middle line, and with its long axis nearly parallel to the long axis 

of the body. 

888' A young Turtle {Chffrinin Afydas, Brogn ), injected, and with the vrntral 
parietes of the body removed to show the heart, which is composed of 
two distinct auricles and one ventricle, and is situated, as in the frog, in 
the middle line of Ae body. The pcricaidittm has been in great part re- 
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muni, ki •enm* Uyn n continiMd opon tfat fibcpot lifer from theiqtex 
of Ae hcMt, ai vdl m froni the gicat vetidt at tbe bate. 

889. The thozmx of a Dock {Anas Boachas, Linn.), viih tbe anterior parietes 

removed to expose tbe heart, which is situated in the meiial lin^ and 
with its long axis parallel with tbe long axis of the body. 

890. A human foetns, with the anterior parietes of the cheat and abdomen re- 

moved, showing the heart and other thoracic viscera, separated from the 
abdominal organs by a complete septum or diaphragm. The greater part 
of Iba iMart it ntnatod to left of tin aerial plane, and its apex is di- 
TCCtad to tbe same aide. This derialioii from the poihioil ninally obim- 
aUe in the aiammalia, appeals to ndate to die greater detdopment of 
the right lobe of the liver, which encroadias upon die cavity of the chest, 
and diminishes its longitudinal diameter on that side ; and also to the 
shortness of the vena cava inferior, whicii, terminatiug in the right auri- 
cle as soon as it has passed through the diaphragm, closely connects tbe 
base of the heart to the diaphragm ; and, as the flatness of the human 
cbctt pieventa the vptsi. protruding foiwaids, tbe heart it neceeiarily 
tiinwd to diat side which ia least encroached upon by die abdominal 
Tisoenu 



2. Heart fonnsimg of one Carlty, which is a Systemic yentrieie,<irdislriiutes ike 

Jilood to (he general System. 

a. Without a Peritmrditim. 
891. A Silk-worm (T.arva of Bombyx Mori, F*kr.), injected, with the integnmcnt 
of the hack removed to ahow the dorbal vessel, or heart. The following 
is Mr. Hunter's description of this organ. 

The heart of the cateipiUar nms all along tbe back its whole length. 
It begins to oonttact at the tail of die animsl, and die contnetioA mns 
from thence to the bead. It can be traced all along by the eye. The 
circulation of the insect is very slow, if we may judge of the whole class 
by the motion of the heart in the caterpillar. In the silk-worm, for in- 
stance, the heart beats only 34 in a minute. However, I have known in 
the adult human, the pulse as low when in visible health ; and this for 
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many jtan* The Uood in die winged insect mutt be sinall in quantitf , 

for when we open any one, we hardly observe any moisture. 

" But as an insect has two active states, viz. the maggot, and coinplctt; 
or fly, wc find the blood very diflcrent us to (puntily tu the&e two staten. 
In the maggot, or caterpillar, it is large in quantity; in the fly ftite it ii 
haidly perceivable. This laat takee off weight in flying.** 

Htmtman MS. OAwnwIiMif en /ncMff. 

892. A Si1]»ronn aimiUu^y piepaied, to ahow the heart 

893. A SiUc-vontt« mlh die dorsal int^gtuneot reflected tovardi one nde, ahowing 

the lower or dihted part of the heart adherin; thereto, and injected with 
aice and Termilion. 

894. A Silk-worm, widi the dorsal integument dissected oflf, and the body dis- 

tended mdi a aimihur injection, wbidi has also filled a great part of the 

heart. 

895. A large Silk-worm, partially injected and dissected, to show tlie heart, a 

portion only of which, however, can be seen at the lower end of the 

preparation. 

896. A Silk-worm injected, with the dorsal purietcs of the body and part of the 

viscera removed, to show the extended cavities, which serve as veins, and 
in whidi die fihunratary glandokr tobea float and imbibe the mateiiala 
for their leqicctive aecretiona. A briide b placed behind a piwtiwi of 
the silk ghiida. 

897. Larva of the Pnaa Modi (Ctnih flimla, Lbach,) injected, and wi|h the 

dorsal int^ument removed, to show the heart and the artery continued 
from its anterior extremity. The injection, which has been thrown into 
the extended venous cavities, has penetrated the heart. The lateral liga- 
ments or muscles of the heart, vihich converge to be inserted into the 
dorsul integnment, arc preserved in this preparation. 

898. A Humble-bee [Bombvi trrrestris. Lai r.), with the ventral parietes and 

vi&cera of the abdotuen removed to show the heart, which extends along 
the dorsal aspect of diat cavity, and diminishea as it approachea the 
head. It may be seen to be divided mto comftartnaenta coneapooding to 
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the ftbtlomioal segoients, the anterior cad of each divUion of heart 
appcariag to be inserted into the posterior end of tlie diviskm whidi im- 
me^tetj precedes it*. 

The foUowing are Mr. Hmtei'a ohservatioiM on <he 'Circulation in 
Insects.' 

" The circulation of the blood in the ilMect is in itself very bimpU , yet 
from being very fuiiiiliar with the most complicated, vic. that of the Tetlth 
eoiiia, it at first inisjht seem eomplicatcd. 

" Insects canaot be said to have cither pulmonary arteries or veins, 
having but one simple circulation ; nor can diey be said to have <me 
aorta, bnt many, all going out from the k»g canal of the heart. What* 
ever blood is sent oat from the heart in the insect is prepared blood ; 
th( reforc the arteries servc the purpose of the aorta; and theveins, both 
of the veins in common, as aliio of those called puhnonary; for the com- 
mon veins have the blood prepared in theni> aerving the pnipoae of pul- 
monary veins. 

" I conceive there is a great regularity in the vascular system of the 
insect, ahbough it is not easily anravelled. 

" O/ihe Arteries. 

" The arteries would appear to go out laterally, in a kind of plexoses'f', 
and would appear to form the same on the stomach, &c. 

" He veins of the insect woidd appear to be aimply the ceUolor mem- 
brane ; but they arc regularly formed canals, although not so distinctlj 

cylindrical eanals as in the tjuadrupcd, &.C., nor branching with that regu- 
larity. They would appear to be, or to fill up, the interstices of the flakes 



* Stiau* Ihitckhcim, in bis Anatomy of the Cockchafer, Myt, that the uiificca by which the veaou* 
U«ad is adoillledta the heart, occur at theac joints, and that they an ptoiidsd iritimahiits. nHUdi ai« 
«o ■ming«d w to «MW the blood to flow fcrtnods tow»rJ'> the head. 

Aaat. De$tript. dm Mtlolomlha vuif/aru, p. 35C. 

t Mr.HvBterseaBshaotobednaiiblag dw ktaral sMoib ligMMoto of tkelmft, i»sbo«a in 
No. 896. 
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of Alt, air-celtst aiuidei» and tfaacfote might be eaUed ia imae 
nkeaawe die cellular menbuwie of the parte 

898 A. The heart of » Lobater (AtUteufwiaHimg, Vmmm,), wuh its ventfal parielea 
rciuOTed to show the decassating muscular fiudcnli^ and the TOiooa ori- 
fices in the interior of tlie cavity. The latter are six in number, and arc 
each provided with a pair of semilunar valves. Black bristles »re passed 
transversely through the four venous orifices vhich give passage to the 
Uood of the general system Irom Uta great rinua a o rromidmg the mn- 
triete : a white bristle is placed through die orifices hj whieh Uie bnoi* 
diial wns terminate. Prepared 4jf jlfi*. 0»a», 

b. mtt « Pmmimm. 

898 n. Portion of an Aicidiau {Cyntkim UAntvUtla, Owen), prepared to Aow 
the heart. This contiata of a single elongated vcntrid^ which distributes 

the blood both over the body for the general support, and over the bran- 
chial sac for respiration. It is of a delicate membranous structure, and 
in the collapsed state appears as if twisted upon itself: from the size of 
the pericardium, it would slcih capable of great dilatation. Half the 
branchial sac has been removed to abow the vci>i>eb of tliat part partially 
injected fkom Ae heart A wiiitebrisde is placed in the inonUi, and* 
bladt one in the anns. Nwnerons niinole ora are seen adhering to the 
bnadhial membrane. Pr^pmrwd bg Mr. OmoL. 

8, HwH amritihig ^ tm CMHu, «iiMs4 oet at « l^ftttmie f^aUrkk. 

888 c. The upper lobe of the mantle of an (Mkula ( Orb. ImmMoattt Bbodsbip), 
showing the branchial vessels, partially injectedt and the two systemic 
hearts, into vhich briatleB have been inserted by the orifices <tf commirai- 
cation with the branchial veins of the opposite mande'lobej which baa 

* Cniier m|ipoMd the whole of the blood of inaeeta to be limited to raeeptodeB of 4is dtsiiiiytiMi. 

and cfln^equentlT rtcnied that thcT pos»c5sed a true circulation, or that the dnnol tube acted m a 
heart. The more accarate news of Hunter, baaed on ihit analc^ of the alrendy rtmm^nn^g iite. 

n^trche^ of Prof. Cam.«, on t]ie ' Cirrulatinn of the Blood in the Larni of Bjlflwirilw SBd Jftriltfff. 
isce BUtkrritUaifn in den Ixuvtn netsfiugliclur InsKten, 4to, 1827. 
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been removed. The blood, afker benag been rabniitted to tbe inflneoce 
of tbe KsfMiatoty cunentt in the exiieme maiighial nniilieattoiM of the 
brencbial vetsels, h sent by the two ventricles to the viscera and shell 
muscles, nnd from these is continued on to the mantle, without the inter- 
vention of a vcntriclcj or propelling organ, for tbe lesser circu)Hti(^iL 

Prepared by Mr. Owen. 

This type of circulation is peculiar to the Bracliiopod!*, and though it 
appear more complex than that of the ordinary bivalve nioUusks and 
C^teropods, is esMmtudly an inferior formation. Concentmtioo end 
nnit J of part» dianctrrise tbe superior ttractiiree ; and the moltiplication 
of ventricles having tbe same function is to be r^aidcd in the same light 
as the multiplication of the centres of the nervous system, the division of 
tlie kidneys, &c. According,' to this view, tliLTL-forf, the two aiirielrs of 
the Mnscle, havinj^ both the same functions, and reeeiving tlif same kind 
of blood, indicate a lower scale of formation than the heart with a single 
auricle, as in tbe Snail; and in the same way, the ten branchial sinuses of 
die decapod Ciiistaoeans» and the two branchial hearts of the Ceplndopods^ 
may be considered infierior to the sin^e brancbJal ventricle of fish. 

4. Heart aimpoted vf a SrandA-a^tmt ^%nlnd!r wifA two Aundu. 

899. Hie soft parts, injected, of a Scaflop (Pmtm mtutmrnt. Limn.). Portions of 

the mantl^ widi the pericardimn, have been removed to show the heart, 

which is situated between the liver and the adductor muscle, and is com- 
posed of two fimbriated auricles and a ventricle. On rhv li ft side is seen 
the junction of a branchial vein with a systemic vein troni the mantle and 
adductor muscle. Bristles are paused into thede veins, of which the 
united trunk termuiates in tiia anrida : a bristle is inaerted into a cor- 
lesponding vein of die of^MMite side. 

900. The soft parts, injected, of a fi«sbwater Muscle (^^lodm Cygneust Sow.), 

with a pordon of the mantle and tbe pericavdinm dissected away to show 
tbe heart. This is of an elongated triangular form, composed of one 
ventricle with two auricles, bodi of which receive tbe aerated blood from 
the gills. The ventricle is laid open to show the rectum, or terminal part 
vol.. II. ' 
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of the intestiQe, passiag through it in the direction of its long axis ; « 

bliick bristle is placed Ijthind the gut. The pariptf* of the ventricle are 
thickest at tlic lower part, or base, near which the auricles communicate 
with the cavity. The two orifices of communication are seen just be- 
hind the white bristle. 

6. Heart eoa^osed o/ a ^stemk VeiOridt and Awveb. 

900 a. The heart and part of the pericardium of a Bulinus {Ihil. Ihrmastomus, 
GuiLDINC). The auricle is a lar^c globular cavity distended with the 
coagulated colourless blood; the ventricle is of a pyramidal form, with 
two semilunar valvea at its base, so placed as to prevent regurgitation 
into the auricle. Prepared by Mr* 0mm, 

6. Heart eomposed of a Systeme Veatiide, with euUMied BrameMat Aarielee. 

900 B. The circulation and respiratory organs of the Pearly Nautilus [Nautilita 
Povtju'ius, Linn ). The branchial vessels arc continued from m sinus at 
the lower part of the vena cava. They are four in number, corresponding 
to die foar Inwichise, and have eadi thcee elnttcn of g^andolw felUdee 
appended to them, lepraentiiig the bnncbial anridei. The blood, after 
cinndatiiig tibrongh the bruushic^ ie fetnmed \tj four bmncbial Tdn, 
which Open into die ftrar comers of a transversely oblong ventricle : this 
has l)een laid oprn on the opposite side of the prppamtion to show the 
rohiinniv carnea' within. The blood is conveyed to the system by two arte- 
ries, — one inferior and large, commcucing by a muscular bulb, — the other 
snperior and small, which is seen partially injected with (juicksilver. A 
bnncSk of dits arterf winds ofer the Tentrtd^ and is continued doini- 
waida into the membranons sijdion which passes dirongh the chambered 
part of the ahdl. A portion of red silk is tied round the commence- 
ment of this membranoas siphon, and a white bristle is passed through 
it along the peri< ardium, and through one of the apertures by which the 
pericardium miu [ii uiiicates with the branchial chamber. It is thus that 
the duid coQUuncd in the siphon haa au outlet } and, on the supposition 
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that the cfaaalien of die flien contain gait die linldng and riiiiig of the 
Nantiliu nay be fegnktecl hj the mjring proportions of gaa and Nqoid 
in the duunbered part of the shell. Prepared by Mr. 0mm. 

See Memoir en the Femrijf Nau^ue, p. M. 

7. Heart cunsistmg of thrct separate I'cntricles, one systemic and trvn braneJkuti, 
with sididivided Branchial Auricles, contained in one Pericardium. 

901. The circulating and respiratory organs of a Cuttlc-fisli {Sepia nfjicinalis, 
Linn.). The vena cava has hr^n injerted : the divisions of this vessel 
which convey the bluod to the brancbiiU ventricles, and may be regarded 
a* branchial anriciea* are clumicterized by lateral poachea, of an elongated 
fimbriated form and aglandnlar atractnret but Icaa anbdividedand distinct 
from the vcaael than in Namliht, The branchial Tentridea have oblong 
fleaby appendages hanging from them, the use of which ia not kuowQ. 
The aerated hlood is returned from the branrlihc into two niiricles or 
sinuses, which open into tlie sides of the systeiiii( v entricle. This cavity, 
wbieti is distinguishable by the colour of its ntuhcular parietes, is of an 
elongated, subcyliadrical form, bent Dfon ttielf, and giving off one artery 
fkom the lover end, and anodicr laiger one from the oppoaite extremity. 
Fk-om the form of the ventiide, and the podtioii of the anricnlo-ventiicalar 
apertures, it would sceni that the blood reerived from the right branchia 
would flow principally into the anterior aorta, and that from the left into 
the posterior. 

903. The circulating and respiratory organs, with the stonmeb and pancreas, of 
the Cuttle-fish. Tlie form of the follicular appendages to the liranrhial 
divisions of the vcua cavu. is better seen in tliis uuinjected preparation 
than in the preceding. White bttatlea are inserted into theae Tcaaels, and 
alao into tibe biliary duct, from the aidea of which die pancreatic foUidea 
are continned in a manner aomearfaat aimilar to that of the appendagca to 
die veins. The laminated spiral csecum has been laid open to show the 
termination of the biliaiy dttcti in which a white bristle k placed. 

MM A. The circulating and reapiratory organs of a Calamary {Onykia Bankm, 
LsAcn). In tbia apedea, aa in the Cattle-fish, the divisiona of the eaiw 
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MMt wbich Ctny the Uood to the branchial ventricles arc glandular, 
and these ventricles are provided with fleshy appendages. The branchial 
veins do not, Iiowerer, form sinuses - and the systemic ventricle is of a 
different shape from that of the Cuttlr-fish. It is rhomboidiil, with the 
long diameter iu the axis of the body ; gives off the two aorta: by the ante- 
rior «id poiterior anglei ; and teoeivec the bfuicliial nSm hy the Islerd 
ones : dicee, however, «ie not on the same phne, the li^t heing more 
anterior than the left. Pnpared fy Jl^ir^Omm. 

908. The lyitemic ventride, laid openj of a large Ccphalopod {Onylda 

In this preparation may be seen the arrangement of the nrascidar fibres, 
whidi are disposed in different plane*, and decussate each other obliquely. 

The auriculo-ventricular apertttrM are guarded each by two semilunar 
valves, and the arterial orifices arc provided with two similar btit smaller 
valves. Tlie right aiirirulo-ventrirnlar aperture may be observed to be 
on >i pluue anterior to the lufl, and the torai of the entire ventricle to 
correspond closely with diat of the preceding species. 

FVom this correspondence it inay be inferred, that the present piepa- 
ration once formed part of a large Onykia, or Cephalopod with arms 
provided with hooks instead of suckers ; and the supposition is strongly 
corroborated by the fact of there being several parts of a ^xpmuc species 
of this genus of Cephalopod in the Collection, viz. the caudal extremity 
of the trunk with the rhomboidal fin ; two portions of an arm, the aceta- 
bnla of which are provided whh hooks j and a beak corresponding in 
sixe to these several parts. 

8. Heetrl amtigtutg of iwo Cmitiet, m BrttHchiel VaUrieU and Auricle. 

904. The heart of a Frog-fish (Lophius piwttorinSt Lnm.}. The bkmd, which 
has drcnlaled over the body, is conveyed to die heart by laige veins, or 
sittusci, which unite just at their termination in the auride; and this 

orifice is guarded by two large semilunar valves, which prevent regurgi- 
tation into the veins. The nuricle is of ample size, and reticulated inter- 
nally by decussating fattciculi of iiiuticulnr fibres : it opens into the side 
of .the ventricle, and the orifice of communication is guarded by two se- 
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nilinMr mtfesyiriiidi «ie snMlbraad rt romger tbaa tboM at the 1enaiii»> 

tioit of tbe vcini. The vcQtricbv in this upecies, is of an oval form ; and 
the cavity small, in proportion to the thickness of tlie muscular parlctcs . 
The branchial art«ry is dilated and irmscular for about an inch from its 
commencement, forming what a termed the 6ui6uji aria ioswi. Tbe semi- 
lunar valves are confined to tbe base or commencement of the bulb, and 
aie two b nimibBr: bejond theie ^ves the bulb b fiudctditad intenuUy, 
and imDdpatljr in tbe kngitodinRl diicction. The biandiial artery divide* 
into three branches immediately beyond the bulb, one of which, after a 
short course, again subdivides. 

Til is beautiful preparation is called in the folio MS. Catalogue " The 
heart of the 'Frop-fish,'" and it resembles in every respeet the heart of 
a Lophiws piscaturiuji, dissected fur tlie purpobe uf cuiiipdriaun. lu both 
eperimens tlie bulb was provided at its commencement witb two eemi'* 
hmar valves, and had no mvscidar tube projecting into it, as described 
by Sir Eveiaid Home, Phil, l\rms. ciii. (1813.) p. 234. 

905. The heart of a Sun-fish (OrCAsfflrweif* iUUiff, Scbwbidkr). The auricle has 

been laid open to show the two large semilunar valves at tbe termination 
of the veins : it is much fasciculated internally. Tbe ventricle has the 
four sided shnpe which most commonly obtains in osseous fishes: both 
the aperture of the auricle and that of tbe brauchial artery arc situated on 
the anterior surface. The auricular aperture is guarded by four nieui- 
btanous valves, two small semilunar valves being pluceu dt right angles 
with, and on the audcniar side of, the two \ait^ and ordinary semilunar 
valves. The commencement of tlie bulbus arteriosus is similarly guarded 
by four semilunar valves. The bulb is pyriform, and marked with loogi* 
tudinal ridges externally : it is more muscular than in the preceding spe- 
cies, hut similarly fasciculated internally. The branchial artery extends 
for some distance before giving oft tbe branches to tbe gills. 

906. A longitudinal section of tbe branchial artery of a Wolf-fish {^narrhieas 

Lupus, Linn.), showing the muscularity of the bulb, and the two semi- 
lunar valves at its base. 

907. A sectioii of the venoiti lorai and anride of Ae heart of a Sturgeon {Ad- 



penser Slurio, Linn.), showing the two semilanar valves which are plued 
at the orifice of c onununic ation between these cavities, and which prevent 
reg-urgitalion taking place into the sinus when the auricle contracts; for 
as the blood presica upon the valves, they present a proportionate degree 
of resistance, from the attacbQieiit of their extremities to the principal 
muiCttlu- fticicttli of the amide. 

908. The auricle, ventricle, and hranchiul artery of the same heart. The auri- 
ealo-ventricnlar tiIvib memUa miricnqiid valve of tbemamiaifieroas heart, 
having oamenHM chordae tendincae attached to its margin and Tentricnbt 
sniftce. The Tcntride ho* a ver^ insular eKtcrnal anrfkoe, and atrang 

muscular parietes. The muscular coat of the hulbus arteriosus is more 
distinct from the clastic coats of the artery than in the previous speci- 
mens. There arc three scries of semilunar valves, two at the commence- 
ment, aud the third at the termination of the bulb : the latter are the 
largest and most perfectly formed. Those at the base are much thickened 
at dieir maigini, which are attached to die pariete* of the bolb by amatt 
chordae tendineae. The namber of these Talves is in the lower row yimr, 
in the second tow ybtir, and in the diiid wwfim. A bristle is plaoed in 
one of the cotonaty vessels. 

900. The ventricle and bnlbDB arteriosus, Uttd open, of a Skate {Raa BatiM, 
LiMit.). The thickness of the ventricular parietes and the fasciculated 
arrangement of the muscular fibres arc well displayed in this specimen. 
The bulb of the branchial artery is provulpfl with five rows of semilunar 
valves, which increase in size to the last row, which is at the termination 
of the bulb. 

910. The heart of the American Hcvil-fish* {Cephalopterux (rmrvn. Ci v.). The 
auricle aud ventricle arc laid open, shoving the two largu semilunar 
valves at the termination of the venous sinus, and the two smaller valves 
at the anricukt^ntricolar apertute. From this apettura the cavity of 

* Mr. Hunter calls it tlir " Sea Devil, or Kingi'ton Skftto." It is probubly the tame ."pceiea M that 
dewrib«d hf Dr. Bwcioft of Jamaica. (ZooL Jounial, it. p. 453.) under the name of Ctfitltfttnt 
MmCs. 
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tbe ventricle at fiiet exteade hOTiroatally, and tben boide apwarde to the 
cemim a icemgat of the brancbial uterj . 

The baHnu axtoMttu ii of an oUoag fotn Hid of gnat extentj it» c«- 
Htf being larger than that of the Tcntricle itself. It is surrounded by e 

strong and distinct inve'^tincnt of muscular fibres. It presents internally 
three longitudinal angular ridges, which support as many semilunar valves 
at die termination of the bulb. In the interspaces of the ridges, the in- 
fcnal aniftoe of the balb it ddicately nticobted, the iotertpaoet beng 
higeet next the coloimu, and vith the onBcei directed towards the ar- 
tery. About one third from the ventricle these spaces assume the form of 
small valwe, two of which correspond to each column. Two other rows 
of valves may be distinguiitlied below the piccediag, the laigeat being at 
the commencement of the bulb. 

911. The ventricle and bulbus arteriosus, laid open, of tlw. Grey Shnr'k ( Gn/n/.f 
communis. Ci v.). The auriculo-ventricular apcrturt; in guarded by two 
semiluutir valves, which have not chordie teadinese attached to them as in 
the Sturgeon. Hm vttttride is proportionately more mntciilar, hA tbe 
bulbus artNioraa ia mndt amaller and weaker than in tbe preceding ape- 
eimen. It is amootber <m the inner snrfiioe, and ia provided with two 
tows of tlircc vuU es each. Those of the upper row, which are atthe eip 
tremity of the bulb, arc the largest, and have their upper margins free, 
while tlioHL- of the lower row have a tendinous chord passing from the 
middle of this margin to the base of the valve above. 

Ml A. Tbe heart of a Skate {Rata Balis, Linn \ injected with size and vermi- 
lion, showing the form and relative posiiioQ of the auricle, ventricle, and 
bvlbna wtmoani. The trunk of the beanchial artery sende off fonr 
bcaacbce, two at the end of the bulb, whieh enpply the three posterior 
paite of giOi^ nd two formed by the l»fiiiali«n at ile extvemity, wbidi 
anppiy the two anteiHtt pHta of giUa. Bnpvtify Mf» O^. 

911 n. The heart, similarly prepared, of a Conger Eel {Conger vulgaris, Cuv.), 
From the thinness of the parietes of the auricle, the colour of the tojectioii 
is seen tlirougli them. The bulbus arteriosus is pyrifonii, and the bran- 
chial artery, from the peculiar form of the fish, is of great length : it sendt 
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ofl"six brandies, the first two of wlm h divide to supply the two posterior 
pairg of gills ; the two anterior pairs receive the remaining branchps. 

Prepared by Mr. Cli/i. 

911 t. The heart, similarly ])rfi)iircd, of the Fox-Shark {Carcharias Vutpcs., 
Cuv.). The bulbus arteriosus is smaller in proportion than in either 
df tihe preeeding spedm. The bmchial iurtery gives off eight btandm, 
Ae last pftir divufing to siqpply the two tnterior pom of gilU, thentunber 
of wliidi !• the tame at in the Skote, tIs. fire on tach lidet vltilit in die 
Conger and odier oiieow iahea dim ave ooly four pdn of gills. 

Fr^fttrtd Mr, Qjfi. 

9. Heart composed of three Cavities, viz. two ^uricks and one Ventricle ; one 
Auride receiving the Blood /rom the LAtngs^ the other the Biood Jhm tfc 
geiter«i i%»lem. 

912. The atitt'rior part of the body of a Siren {Siren lacertina, Linn.), llie 
ventral parictes have been removed, together with the pericardium, to 
show the heart m mUu. It ia of an dongated form, and oo««i«U of a large 
fimbriated auride, divided inteinalljr into two chambers, and of a flattened 
oblong ventricle, giving off a aingle artery, which, after a half ipiral twiat, 
dilates into an elongated fleshy bulbus arteriostu. 

The blood from the body passes into a large membranons sinus formed 
by the union of the two anterior vena? cavtp with the larfje posterior 
cava. The latter ycaat^l pours its blood into the sinus by two orifices 
on ddwr dfe a ■q>tum, wMeh estends lbiwaf& a» fir aa die openings of 
ibe anterior caw, where it terminates in a fi«e semiliniBr margin; dw 
sinna is then oontinned forwanb, and teramiatea in the chamber amdogons 
to the right auricle. White bristles pass from the posterior cava dnough 
the sinus on »"ithf"r side the septum into the anterior cavte. A black 
bristle is passed through the riglit pulmnnnrv vein into tlic trunk com- 
mon to the two, which traverses, but does not conuuunicate with, the sinus 
proper to the veins of the body, and terminates in the chamber analogous 
to die left anride. 
The Mbn wruriotm ia laid open,- to show die valvniar pratnbenuMe 
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whtdi prajcctt into it firotn Ae dorsal Mpeet On die opiMMite lido of 
the prepamtion, the cnmiinn and npper jaw we icmofed to show the 
aperturei leading from the mouth to the lungs and gills, the simnltaneous 
existence of which, through life, foriDs the chief cbaracteriitic of this 

tribe of truly amphibious reptiles. 

913. The heart of a Siren. The auricle, consisting of the two chambers, as 
above mentioned, appears as one ca%'ity externally. It is remarkable for 
its krgc bize, its weak parietes, and the number of fimbriated follicular 
prooeBiei which it aeiub off, and which fp^n it an appeavanee atmilar to 
llie bnnchbl dKvinooB of the rena cava in the ccpbdopode. The ventriete 
b heie seen to be slightly bifid at the apex. The arteiy is membraiMMis 
at its commencement. The bulb is here laid open to show the internal 
valvular ptcjection. 

913 A. The heart and pericardium of a Siren laeertina, prepared to show the in* 
tcrual stnicturc of the auricles and ventricle. 

W lute bristles pass from the veins of the body into the right auricle, 
and black ones through the pulmonary veins into the left auricle. This 
is nrach smaller than the right aaride, conesponding to the qoantity of 
blood which itffceives. The pulmonary veins unite uito a common trunk, 
whtdk seems to pass through the great sinus of the veins of the body, but 
it idbcres to the parietes of that sinus by its posterior sor&ee. It ia 
probably this rcmnrkablc .structure which led Mr. Hunter to suppose that 
the sinus vas part of tlie pericardium, and that the ventp cavs opened into 
it. His description of the heart of the Siren is as follows : 

** The heart consists of one awide and one ventride. Vhat answers 
to the inferior vena cava passes fbiwarda above, but in a snkns of the 
liver, and opens into a bag similar to the pericardium : this bog surrounds 
thfe heart and aorta as the pericardium does in other animals ; from this 
there is an opening into a vein which lies above, and upon the left of the 
auricle, which vein seems to receive the blood from the lungs, gills, and 
bead, is analogous to the superior vena cava, and opcus into the auricle, 
which is upon the left of the ventricle. The aorta goes out, passing for 
a little waj in a loose spiral turn, Aen bceoniea etraigbt, where it seems 
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to 1m nraioalar; •« tbb part ^ braadm go off, behreen vfatdi Aeic is 
a riaing viAiii &e ana of the aorta like a lni«rt tragae, widi it* tip 
tamed towaidt tke heart 

*• This account of <he fenae cavre opening into dw caTity of the peri- 
cardium nmy appear incredible ; and it might be supposed that, in the 
natural state of the parts, there is a canal of coniinunication going frotii 
one cava to the other, which being brokeu or nipt through in the act of 
catcbiog or kilUng tbe animal, would give the appearance abofe deicribed. 
I cm .only say tluil die appear^ncei were vhat have been defcribed in 
three dU&fent aobjeet* irhich I have disMcied, and b all of them the 
jjwricaidiom.waa full of coagulated blood. But besides the siullness of 
the subjects, it may be observed, that they had been long preserved in 
spirits, which made them more unfit for anatomical iiiquiriea. 

*' They had been in my po»si.'ssioii above seven years." 

Hunter , Pliil. Trmis.,\o\. Ivt. (1766,) p. 308. 

AD anatomiitB since Mr. Hunter** time have ooncnrred in ascribing 
but one aaride ft> the heart of the Siren; and Cuvier regards this 
simple structure of the central organ of die circnhttion as common to the 
Bflttrachian order of reptiles. The t^ut^vurd form of the auricle naturally 
susrgests such an idea, and it is only in favourable specimens that the true 
structure, as it is shown in this preparation, can he made ont. The peri- 
cardium ib here seen to be couipoited of u strung fibrous iiieuibraue, 
smooth and glistening on its internal surface, and adhering by the whole 
of its outer surface to the sunottuding parts. The ventride is connected 
to the pericardiun, not only 1^ the reflection of the serous layer from 
the bulbus arteriosus, but by a duplicature of the same membrane, which 
passes from the lower third of the posterior edge of the ventricle, and in- 
closes the coronary vein : this vein is continued from tin- apex of the ven- 
tricle to the sinus. The muscular parietes of the ventricle are about a line 
in thickness, and of a loose fasGwulate structnre. The cavity ia partially 
divided by a rudimentary septum, which extends from the apex half way 
towards the bsae of the ventride, and there terminates m a concave edge 
directed towards the orifioB<rfdie artery. The whole inner surface is reti- 
culated by decussating camese columns, one of which has been detached 
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frani tit cmnexiim to tbe aeptun, wkteb interfenc* to dke two anricolMr 
•pertnm, and which lupportt the valTidir ttrncton that down them firom 

withni. The artery and bulbus arteriosus arc laid oprn, showing in the 
latter the remarkable valvular projection described by Mr. Hunter. The 
vessels on the back part of thr falc which supports the prpp;ir;itinn are, 
the ioner ones, the pulmonary arturics : tbe outer ones, tbe jugular veins, 
or anterior etnt. Prepared by Mr. Owen. 

914. The anterior part of the liody of u lar<:i' Siren larcrtina, prt puree! to show 

the heart and principal \c>.scl>., which have been injected. The hiiibriatcd 
•tmctmre and magnitudu uf the auricles are well seen when thus di«> 
, tended, .and they then advance forwards on both •idee of the ventricle 
and bulb, so as almost to encompass those parts. The two divisions of 
die venous sinus may he ohservcd below the ventricle, with the termi- 
nation of the coronary vein, and the attachment of the ventricle to the 
sinns. Behind the ventricle are the two Riipprior cava;, which terminate 
at the sides of the sinua. The portions of the huigs which remain are 
laid open to show their reticulate structure, uuil the relative positions of 
die {ralmoDary arteries and veins : white bristles are placed in the former, 
and blade ones in the latter vessels. On the left side of the preparation, 
the origm of the poloMmary artery, from die posterior hnndiial arch, is 
shown. Tlic remainder of the branchial vessels, with tbe exception of 
small hranehes to the head, arc collected into one trunk, which unites 
with the rorre^ponding ves8«U of the opposite side to form the aorta or 
systemic artery. 

The tongue, the interior of the air tube,, tbe internal branchial aper- 
tures, and the bianidiiK of the left side, the eye and nostril, and stmcture 
of the ittteganent arc also fimmrabty displayed in this preparation. 

915. The anterior part of the body of an Amphtuma (/imph. mems. Garden), 

prepared to show the heut and great vessels m skm. 

The blood is letnraed from the body, as in the preceding spedct, by 
two anterior vans caw and one large posterior cava, which form by thdr 
union a membranous sinus. The auricles or vcnnii<; r hambers of the 
heart are proportionatdy smaller and less fimbriated, and are situated more 
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to die left and tnperimr pirt of the ventricle. The veiitride it connected 
to diepericMdium at ki apex, and givet off from iti opposite eztiemitj a 

•ingle artery, which, after a half spiral turn, dilates into a large bulb, 
which is broader and shorter than in .SiVcti iacertina, and is s^ronvpH 
externally. The two pulmonary arteries are given off from the posterior 
part of the extremity of the hulb, which tbcu divides iuto two brancbes 
eadi of which again subdivides on the side of the (nopbagus. As there 
are no eEtemal gills, so then aie no latcial branches sent off from the 
bnnchial arteries; but these, after winding round the arches of the 
byoid bone, terminate in a single trunk on either .^i<' , md form bjdieir 
union the uortn, which is seen, injected, behind the pharynx. 

On the left side of this preparation the internal branebial aperture is 
preserved, and on the right side the bruDchial arches of the byoid bone 
are shown. The lungs are laid open so as to display their teticulute and 
longttodiQally plicate stmetttre, and the relative postdons of the pdmo* 
naiy arteries and veins. 

This preparation is fignred by Rusconi {Amour* da SnlamanAret Ajpm- 
HfuUf pl.T. fig. 8.) as a portion of the adult Siren iacertuta^ vhidi he 
supposes to have lost the external branchirr, nnd to have aeqnired the 
posterior extremities in a manner analogous t ilir SJamandcrs; and be 
endeavours to invalidate the opinion which Mr. liuuter, after an exteasive 
and ninnte eomparuon of their entire attnctnr^ had formed of Ae specific 
di&rence of the Amphiuma and Sirra, as veil from each other as from 
the Kattewagoe, or AfeMymaw of Hailan. 

The mannscript to which Rusconi allndes, contains detailed accounts of 
the anntomy of Ar/iphiuma, Cuv., and Menoponia, Harlan, as well as of the 
Siren, which Initrr Mr, TTuntcr has published in the volume of the Philo- 
sophical Transaclious above quoted; the former will be given entire in the 
descriptions of the plates illustrative of the present volume. The caa- 
dnsions as to the distinctions of these anqihibia, to which the iHmtrions 
Founder of our collection atrived, have been subsetiuendy confirmed hj a 
similar series of investigations instituted by Cuvier. — See his MSmoire wr 
let Reptiles douteux, in the * Bccneil des Obs.Zoologii|nes, fiusant Artie 
da Vojage de Humboldt* 
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9lt. The lower jaw, tongae, faucea, with part of the abdominal viscera, and the 
heart in situ^ injected, of a Menopoma {Men. AUeghofuensiSy Harlan). 

The greater p irt of the pericardium has been removed. The ventricle 
is of a flattened triangular form, resembling that of osseous fishes : the 
auricles are aiualler io proportiua than iu tbc Sireu, uud ure siitiiitcd 
wbolly to die left of die Tentride* The veinii of tlie bodj teimioate in a 
nembraiioiia snuu sitaated below the aoridet. 

The aoitB,afterinakiD{;«»pital tntn to the Ml ride, dilate* into a huige 
hnlbftrhich gives off four vessels on each side. The fint or poiterior pair 
are the smallest, and rainif? on the cesophagtis and lungs : they arc not 
distinctly shown in this preparation. The secnud and third pairs are the 
lai^gest : they are seen passing outwards, and winding round the arches of 
the hjoid hone. The two faianehcB ooile on either aide, end afttf lend- 
ing off amaU aitertea to the head, converge on die posterior part of the 
eesophagoa, and nnite to fofm the deacending aorta. The fourth amaU 
pair of arteries pass outwards, and wind over the anterior part of the first 
hyoidean arch: they scud off in this course some small arteries to the head, 
and iilrinKiteiy unite with a cephalic branch given off from the united 
trunk ui tlurd and second branchial arteries. 

- The right iuug is preserved in thia preparation ; a black bristle is tn- 
aerted into it from the tiachea. White briatlea are placed in the right 
branchial aperture, which ia kft enttie, showing the absence here, as in 
Amj^iumot of external gills. On the left ride the branchial arehea of the 

hyoid bone arc preserved. 

Besides the parts concerned in the circulatory and respiratory fnnc- 
tions, there are \xho well displayed in this preparation tbc stomach, duo- 
denum, hvcr, prancreas and spleen. 

917- The heart, pericardium, and trachea of the Mcnopovia AUeghaniensis. The 
ventricle is laid open to show the loose, fasciculate, muscular structure, 
which, as in die TbcftMfe Indhm, occnpica the whole of its cavi^. The 
bulb of die aorta is hud open to show the two rows of semilunar vrivcs, 
three in each row, and the origins of the bcanchial arteries. The pvepa- 
lation is suspended by the pericatdinm, behind which is the flattened air 
tube, in which distinct cartilaginous ringa cannot be distinguished. 
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917 A. Tbe heart of the Maam Toad {F^ «MiM«naiw» Lavkimti), ahoviag 
the large rise of the auricles, the fomded form of the ventricle, and Ae 
junctioii of the two aortx which, at an early period of existence, ^tri* 
hnted the Uood to lateral branchis, aa in the preceding reptiles. 

Prepared by Mr. Owen. 

9J7 B. The heart of a Serpent {Python Tigris, Daud.), prepared to show the 
internal structure as well as outward form. 

The blood of the general system is collected into a large elongated 
riniuy formed by tbe unioti of die infiniw vith tbe right superior cava. 
The left superior cava winds roond the hade of the left auricle, feoenea 
the coronary veins, and terminates in the lower part of the orifice trilich 
leads from the above sinus to the right auricle. This oriBce is protected 
by two elongated semilunar valves. The whole of the inner surface of 
the :iuriele, with tiie exception of these valves and the opposite valve of 
the foramen ovale, is reticulated with delicate nju.seulur fasciculi. The left 
auride receives ibe blood from tbe lungs by a single pulmonary vein^ and 
has a rimihr ictkulated mnscnhr structnre: there is fio valre at tbe ter- 
mination of 1ib» vein in this anride. Uood enters tbe posterior or 
aortic division of the ventricle by two crescentic apertures, whidi are 
each provided with a single semilnnnr valve, extended from either side of 
the septum of the auricular orifices. The irregular form and small size 
of the aortic chamber is sbowu by the removal of the posterior parietes 
of tbe ventride. On die opposite side, the pulmonary chamber is ex- 
posed: it is of a krger siz^vitb a smoother siirfiue,aiid isof amore re- 
gular oval form. Tbe fleshy sq)t«m, wbicb extends from ^tte base of the 
ventricle to the space between tbe roots of the pidmonary and systemic 
arteries, is incomplete at its upper and anterior part, and leaves there a 
free commiinicafton between the puhnonary and aortic chambers: these 
also intercommunicate by several round apertures of diflerent sizes near 
the apex of the ventricle, which serve to thoroughly blend together the 
two kinds of blood before tbey are expeOed, tbns mixed, along the tbree 
arteries wbicb separately arise from die ventrides. In diis prepaiation 
die origins of the pulmonary artery and left aorta only are shown. They 
are each provided with a pair of senufamar vahes. Tbe carotid arteries 
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an givtn off from the right aoM, which aftenmda iwitcf with the left 
■orUi Bt tone ^etaace below the heart. The f^and, analogoiu to die 

thymus, is here preserved : its structure is cellular. 

White bristles are passed through the systemic veins, sinus and aurick ; 
and a black one through the pulmouic vein and auricle. The two branches 
nf the palmonary artery, which go 10 the two wepuMed larngt in this 
qieciei of lerpeii^ are djatingtthbed bj blade bmtlce, which alao indicate 
the aitaatMms of the two duetiia artecioeii Prtporedh^ t§r. Owm. 

918. The liver, stomadi, bnmdii, heart and great tcsmIs of the BnioiMean fresh- 

water Tortoise {Em^ Eta^mot ScHOPmR). 

This preparation shows the two lobes of the liver united by a very thiti 
strip below the heart ; and the left lobe, like the lobnlus Spigelii of (piatl- 
rupeds, adapted to the lesser curvature of the sloiiiiu h. The atucnor part 
of the pericardium has been removed to show the form of the heart. The 
ventricle la of ftttantvenely oblong figaie: the two anridei rest upon itt 
basil posterior to the three arteries, which arise close together, and are 
united for some way from their origins by dense cellular membrane. The 
right and posterior artery gives off the carotid and brachial arteries, and 
its tnmk is continued over the right bronchus to the posterior part of the 
abdomen: the middle vessel, as in the snake, winds over the left bronchus, 
and joins tho opposite aorta in the abdomen. The left vessel is the pul- 
monary artery ; its two branches commnnicirte in the foetus with the 
two aortsr by two ductus arteriosi, and afterwards are exdosivcly distri- 
buted to the lungs. The hrondiial tubes, owing to the high division of 
the tradiea, are of great length in die Tortoise. 

919. The heart of aTnrde* {GteAwM A^^doM). The anrides are laid open so 

• « This i* a niztare between tihefint and ddnl (kuiih«f ttcefti), tijr which menu it is nonim* 

perfect and much (li^tinct than cillnT. Tfils heart (M]n''i.-.;s nf two (li-tiiict cnvitii.''. iiiiJ twoothen 
whkh ve not lo jinfectly dUtinct. and act only as one cavity. The two distinct cavities arc the auri' 
dsBL hat the vrntrides hm uch an iuiptfifeet septmn. that it radooet the two into one. The vein* 
of each aurido enter distinctly i» in tlxj first (livi.-imi of hLiuti* ^ Uu( the iirterie? ari'iii^; from thii mix- 
dmt of mntnctea arc more comjdiatted. llicy are sot exactly the sAtne a* to anatomical itnictuTe in 
Siiof duedaM, although nuidi tiw wis to «se. p(odndi« niariy flie laaw eieet ui all of them. 

" To give an idea of tins «« thill dcaciihe thiB ia liie nithl, vUcb will sufficicotly explain their 
ene k aU th* othcn." MmOtrim MS. CWa%nr. 
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at to show the complete septum by which they are separated, and the 
loose cellular and reticulate muscular ^tnirhirc of their parictes. Two 
larfjc scMiiilanar valves are placed lictwtcn ^rui'i uud the right auricle: 
a white bristle is inserted between these. A ({uiU is passed through the 
maricaUv apertoce into the chamber from which Ihe two martm mm. Hub 
CBvit J ii tepaiated from the pulmonafj chamber by a itroog but impetfbct 
mmcuhr septom, as in the Pydkon. A bkck brietle is paued firoin die 
left auride into the ventride ; white briBtles through the different aper- 
tures of communication between the ventricular chambers The two 
kinds of blood, after being thoroughly blended by being infiltrated through 
the several spaces formed by the dccuiisating fasciculi of the muscular 
columns of the ventride, are then propelled along the three arteries to 
the body and to the lonp. These arteries have the sane rehttve {mmi* 
tioDs as in the Emys and Python: ih^ are hdd open at their origins to 
show the two semilunar valves in each. Fklt of ihe attaching process of 
the pericardium is left adhering to the apex of the ventricle. 
MO. The ventricle of the Indian Tortoise {Testudo InSca, Vosmaer). The 
chamber with which both auricles communicate, and from which both 
aorta' take their origin, extends transversely across the base of the ven- 
tricle. The pulmonary chamber extends obliquely from the iiase of the 
artery to the apex of the ventride, and is separated from die preceding 
liy an imperfrct muscuhtr septnro. These chamlwrs are of small siie 
oompared with tin bnik of the ventride, which is everywhere dse occn* 
pied by a spongy mnscalar structure. The pulmonary chamber commn- 
nicates with this spongy structure by large orifices at its lower part» as in 
the heart of the Chelonia Mydas. 

Red bougies are placed in the two aortte, and a brown one in the pul- 
monary artery, which has a reticnlate intemd anrfaoe. At die posterior 
part of the psqpatation the two anrienkr oriBcea are shown, and the val- 
vular folds which extend across them from either side of the intervemng 
septum. A slightly projecting semilonsr ridge extends from the opposite 
side of the right auricular aperture: this is the rodioient of the fleshy 
valve which guards the same aperture in birds. 

921. The heart of a Crocodile [jDrocodilut aaUus, Cuv.). The auricles are 
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Itigor timi die Tentriclevt diey we none diadnct firom eadi odier, and 
dieir appendices extend farther forward than in the Chelonian reptilet. 
The right auricle it here laid open, showing the two semilunar valvei 

placed to prevent regurgitation into the sinus. The aperture of commu- 
nication with the ventricle is also provided witli two semilunar valves. 
The left auricle is laid open, showing its complete separation from the 
one on die right side : a btadc briede is passed from die onited trank of 
die pobnonaiy veina duongh die anride into die left or aordc diamber 
of the Ycntride. The arteriea, which ave duee in munber, ai in the Python 
and Chelooia, are cat off near their origins, and are laid <^cn to thow 
that they arc each provided with a pair of semilunar valves. 

I At The heart of a Crocodile (Ove. aeutta). Id this preparation the two 

superior and the inferior venae cavae are seen terminating in the sinus : 
the two semilunar valves placed at the passage into the auricle, and the 
delicate reticulate muscular structure of the auricular parietes are also 
shown. 

The puhnoiuc diamber of the ventride iodndes, not only the oiifioe 

of the pufanonary artery, but also that of the left acuta} and the veoons 
blood from the right auricle is poured into it, in consequence of the 
septum at the base of the pulmonary artery, which was incomplete at 
the upper part in the preceding Bpeciim hh, i \ lending here to the base of 
the ventricle between the two uortie aud iha two auricular orifices. All 
conmnmication between the pulmonk: and lystemic duunbeia at the base 
of die Ycntrida la consequendj cot off; but die septnm is perfbiated hf 
aevetal apertniea towatds the a{»ex, through which die arterial and venous 
blood may become mingled together. To prevent in some degree diis 

admixture, a vnlvn1;ir fold is rontlnupd from the left sernilanar valve of the 
right auricular aperture, and is i)artially extended across the largest of the 
perforations. On the right side of the auricular aperture ia another and 
•mailer vslve, which is mnscular and more developed than in the heart 
of the Tortoise: its analogy with die muscular valve of the right ventricle 
in birds wiU be readily perceived by comparing diis preparation with that 
of the heart of the Ostridl, No. 933. The pulmonary artery arises at the 
left aide of the base of die ventricle. The left or visccial aorta is here 
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Bccm to be» w itwo?, eiKnMiM vpon by dw nght 

pfweots a aeroilonar form. On the opposite side of this prapantioiit the 
left aoriclc and ventricle are laid open : the aperture of ititcrcommunica- 
tion is guarded by a single TTirmbranous fold. A hlnvk bristle is passed 
into the aorta, which, after distributing the arterializcd blood to the head 
and upper extreuiities, passes over the right bronchus into the abdomen, 
and feceivet a unaU bnnch of cdtnmoDicBtioii ftoin Aeleftaofte. Apro- 
«eM of Mfoiw mMnbiaiw, indndtng a oofonuy win, ii ooatinaed from 
die epez of the ventricle to the pericitdimn, at in tlie Siten^ the Turtle, 
and the Tortoise. Pr ep ar ed by Mt^ Owen. 

933. The heart and prindpal veneb of a amall Cracodilc. The bend of the 
trachea, and the two superior eoctf are preserved in this preparation. 

A brown bristle is passed through the pulmonary artery, a white one 
through the left aorta, and blaek ones into the different lininrhes of the 
right aorta. The two valves of the riglit auriculo-vcutncuiur aperture, 
and die imfioea of commnnication at the apex of the lef^ aie alao ahown 
in this preparatioD. 

10. Awrl cM^paMtf of /our Cavities, viz. a Pi/fmmaiy AmMt md Pintrkb 
4md a iS^gttmk Ataidt and Fauriele, 

" f^thejk9t dbfitioK i/ Heart*. 

" Eadi bodf called heart W formed of two diadnct hearta, each having 
ita anride aid Tentride, with diadnct veina opening into the awide, 

and each ventricle its artery passing out. 

** Although the above division is true, and from thence it might he 
conjectured that there was no eonuexiou between the two circulations, 
yet nature has connected them by means of the viscus, viz. the veina cor- 
nq>onding with the aiteiiea of the right side, shift aides and go to the 
lefk^andinc««arw»of die left aide. The vahes are similar In alL** 

Hmurkm MS, C W afegw. 

m.I»BMk. 

993. The tcntridea of die heart of an Ostrich (StmtMo Qmehu), laid vpen to 
ahov the valvca at die anricnlar and arterial oriiiceB. In the right ven- 
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triefe die utricular orifice is g i m ded by two valves, as in the Crocodile ; 
but the one on the right side is hcrcmudi the largest, and both valves arc 
mtiscukr. A single artery, the pulmonic, arises from this ventricle, there 
being no vessel anuloji^us to the visceral or left aorta of reptiles : its 
orifice is provided with three semilunar valves. 

The left MricuUr apeitnre ii provided with two membnaoot valves, 
tbrt oo Aeii^ nde of die orifice, vfaidi comtponds to die single vabo 
ia die Crocodile, being the largest. The orifice of die aorta, wliich it 
sittuted directly behind that of the pulmonary artery, and, as it were, on 
the top of the septum, is provided with three semilunar valves. The 
muscular parictcs of the ventricles are dense and compact : those of the 
left are of extraordinary thickness: the right ventricle is remarkable for 
the tmooditKM end evemest of its inner i mftce. 

933 A. A trausverse section of the ventricles of the heart of an American Ostrich 
(^HAea Americma\ showing the relative thickness of their muscular 
perietee and didr difiemit fotm, die u^\a appearing to be compOMd of 
« partial aqianlio& of wmie of the ateriM fibres of die left venlride. 

PmmiUd fy Sir E, Home, Bari, 

933 B. The heart «tf an Emeu {Demimiu Nmm BoOtmMti^, picparc4 chiefly to 
•how die aCmetnre of die auricles. Hie Teins of die body teRninat^ as 
iatepdIeSfbydlfeepriBCqial trunks, which, with the coronary vein, unite 
to form a membranous sinus. Two fleshy seniiluuar valves are situated 
at the communication of the sinus with the aiuicle • tlu y are fixed by their 
lower extremities to the floor of the atuicle, but attached by the oppo- 
site ends to strong fleshy columns, which afterwards branch out into the 
mnacnli pcctinad. The inferior valre u analogous to die Eostachian 
valve in die heart of mammalia. Hie left snperior cava opens Into die 
sinus below the orifice of the inferior cava, and a small semilunar fold or 
valve intervenes between them. Whatever impediment, therefore, there 
may be to the free passage of the venous blood through the respiratory 
system, regurgitation from the auricle to the venous sinus is as carefully 
guarded against as in the Reptilia. The two pulmonary veins unite, and 
terminate bj a single trank in the left auricle : a large semilunar ftdd 
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separates the muscular part of the auricle from the vein. The ventricles 
are laid open, showinfr on the ri?ht m If the two flfshy valves, and on the 
left the two membranous valvc^i placed at the aiu-iculo-ventricular orifices. 
Of the great Teudi ariHng fioiD the beul^ the left wd noel mterior is 
Ae pubnoiiuy utuj i the two next ere the kft and right artcriae innonu* 
aeiK, cadi gmng 4dF the carotid and anbdavianof its concepondinp aide; 
die fourth vessel is the aorta, which winds over the right bronchos, like 
die right aorta in Beptilia. J Pr q m ^d Mr, OiMt. 

998 c The heart of a Kangaroo {Maeropus major, Shaw). In this and all the 
other marsupial animala tibe blood is retomed from iSmt head and alihnitBl 
extremities by two distinct superior cavx, as in the oviparous vertebiata. 

The auricle is laid open to show that there is no valvular apparatus be- 
tween the sinus and auricles, as in birds, the respiration of the Kangaroo 
being similar to that of other mammalia. The left superior cava receives 
the coronary vein, and joins the inferior cava just before its termination 
in die anride. There is a salient angle between the siqterior and inferior 
cam, hot no trace of a foaaa, or annnlus ovslis in consequence of the pfe> 
matofe birth and early exerciBe of the lungs in this animaL Hie right 
auricle has t'wo appendices, one in front and another behind the trunk of 
the aorta. The right ventricle is laid open to ^hnw its limited extent mm- 
pared with the left, and the membranous texture of the auriculo-vcntricular 
valve i the same force not being here required or exerted in propelling 
the blood to the respiratory organs as in Inrds. I¥ ^ and6y Mr. Owen. 

923 D. The heart oi a Porcupine {M^strix crisiaius, LiNN.). In this, and many 
other qnadnqicds of die rodent order, the blood Is retnmed to the right 
anticle in the same manner as in the Marsnpiats, vis. hj two siqwtior v«n« 
cime and one inferior. A large inferior or Eustachian valve is placed at 
die aoricnlar side of the oriBce of the inferior cava, and a very slight rnl|ge 
indicates the remains of the superior valve or boundary of the venous 
sinus. Both ventricles are laid open, showing the membmnous valve* 
wbicli determmc the direction of the bluod, and the tendinous chords in- 
serted into their maigins to prevent dieir retroverrion into die auricles 
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during the systole of the heart. The vestige of the single ductus arte- 
riosus is preserved. Prepared by Mr, Owen. 

924. A section of the right auricle and ventricle of an Elephaat {Elephas Indiais, 
Cuv.). Id this aDiiuul, which m some other respects singularly resembles 
the Bodentia, tfavee veiue cmb temuntte in the right enride. Betidei 
the Bnitichian vahre, which projecti hetween the orifices of the inferior 
end left ei^Mnorcnne, there is also here, as in the Porcupine, a rudiment 
of n tnperior valTe extending from the posterior side of the orifice of the 
right superior cava. The tricuspid valve, and its chordae teadioeie and co- 
lumnse cameae, are also well displnyed in this specimen. 

995. The appendix of one of the auricles of the Bottle-nose Whale {Dclphimus 
DaUi, Ci;v.), showing oo a large scale the fleshy bundles, called musculi 
pectinati, which a»si»t m propelling the blood from the auricle into the 
ventride. 

flM. A larger portion of the right anride of the anme Whde. 

927' A portion of the left ventricle of the same Whale, ahowtng the mitral valve 
nnd «iiriciilo>ventricn]ar orifice. The cfaorde tendineie we seen to be at- 
tached not only to the ma^n, but to the ventricolar anrftoe of the vahea. 

The following is Mr. Hunter's description of the heart of the Whale : 
" The heart is inclosed in its pericardium, which is attached by abroad 
surface to thr diaphragm, as in the human body. It is composed of four 
cavities *, — two auricles and two ventricles : it is more flat than in the 
quadruped, and adapted to the sh^e of the cheat. The aimdes have 
more fkacieali, and diete paaa mote aerosa the cavity from side to aide 
than in many other animals i besides, bebg very muscular, they ace very 
elastic, for being attetdied they contract again very considerably. There 
is nothing uncommon or particular in the structure <tf the ventrideSy in 
the valves of the ventricles, or in that of the arteries. 
" The general structure of the arteries resembles that of other animals; 

* '* A* tbeorculation isapermuMntputof dieooiMtitution mpecti':^^ t ;,'- r'.t^* to which the aniinal 
belongs, and the Idad of hnrt eoiTClfOllds wHb the diculatioa* tfaew ahotUd be conaidered in the 
ciaMiog tt aainali. Ttas we tm Htesli '^mw keuti ten mHj one cavity, othm with two, 
Ana. uA fgw caritks." 
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tmlwhtit fuu «i« acMly «iniilar, 4he iliitiibiititNi b iikewiie tbnibr. 
Tbe amta IbnM iia wml corv^ aiiil aend* off dw cvodd and lolidaTiaa 
arteries*..... In oar examination of paiticukr parts, the size of wtucfa ia 
generally regulated by that of tbe whole animal, if we bare only been ac- 
cn^tonicd to »ee them in those which are small or middle sized, we behold 
them with astonishment in animah so far exceeding the common balk as 
the Wkalc. TLuii the heart and aorta of the Spermaceti Whale appeared 
prodigious, being too large to be contuned m ■ vide tub^ the aoifa 
niMSttring & foot io diameter. "WbeB we eoosider these as applied to the 
ctienlation, and figoie to oanelTcs thatprotiebly ten or fifteen gallons of 
iilood are thrown out at one stroke, and moTcd with an immense velocity 
through a tube of a foot diameter, the whole idea filL the mind with 
wonder. 

" The veius, I believe, have nothing particular in their structure, ex- 
cepting in parts requiring a pecidiari^, as in the folds of the skin on the 
breast ia the Fiked Whale, where Aeir chuticity was to he increased.* 
Htmter^ Om Whiet. JPkU. TKms. hxvii. p. 414. 

9S7 A. The heart of a Poipesse (PAeecM emMnntmr, Cvr.). Prepared to show 
the trieaapid and mitral valves, and the structure of the auricles. The 
foramen ovale is completely closed ; and there is no trace of an Eustachian 
valve in the right auricle. The ductus arteriosus is so far obliterated as 
to admit of the passage of a small bristle only. Prepared by Mr. Owat. 

920. The heart of an Ass i^Equus ^Isinus, Li>'>"/, with the several cavities laid 
upeu to show their ioteroal structure. In the right auricle is seen the 
projection above the fossa ovalis, between the superior and inferior cavae, 
called ^ tttberculnm Loweri, and also» in die hnman subject, die Isthmos 
Vtenssenii. Below the orifiee of tiic inferior cava, b that of the coronary 
vein, but there is no trace of an Eustachian valve. The ri^t ventricle 
differs from that of the human heart in its greater smoothness, and in the 
less quantity of the camete columnar. The valve at the auricular orifice 
consists of three distinct membranous foida. On the left side of tbe heart, 
the valve between the auricle and ventricle consists, us usual, of two 
mmbranous folds. Tbe aorta and pulmonary artery arc laid open so as 
to show the three semilunar valves at the origin of each. 
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929. The human heart prepaicd to show the fonn and structure of its difieient 

ckvitiet. Id the nglit auricle aie dioim die tcnniiMtknM of the niperior 
and infcnor cavtt, and of the which latter, irant the dif- 

lerent disposition of the left superior cava, or vena innominata, termi* 
nates in the auricle by a distinct orifice, having the same rehuion with the 
orifice of the inferior cava as that of the left superior cava holds to the 
same vessel in Birds, Marsupiata, &r. A large naiculatc Eustacluan valve, 
the analogue of the inferior valve of the venous sinus in the Ovipara, is 
facie ceen inter?cmng to the orificei of ilie inferior cava and cotonary 
veins. In this aurick mty also be noticed die annulns and fossa oralis, ' 
the appendix and mvaeoli peetinsti. and the valve of the coronary Tein. 
In the right ventricle the tricuspid valve, and the racchanism which <n^ 
sures its due action in rtsisting the reflux of blood into the anrirlr, ;ire 
well displayed ; as also the siuoothucss of the ventricle below the ori}:in 
of the pulmonary artery to facilitate the passage of the blood in that 
direction, and the three Mgsiioid valves which prevent its retain. Li the 
left auricle, the tetninations of the fonr polmonarj veins and the nnia- 
colar structure of the iq|ipendin are shown; and in the left ventricle die 
mitral valve, the large size of the cohuuMS camcse, and the thichncss 
the parietes of the ventricle. 

930. A portion of the right auricle and inferior cava, with a laijge and loosdj 

reticulated Eustachian valve of the human heart. 

OSJ. A longitudinal section of the human heart, showing the scptnm of the auri- 
cles and ventricles ; the Eustachian valve, which is large anil flpshy ; the 
valve of the coronary vein ; and portions of the tricuspid and nutnil valves; 
with the chordx tendincs and columnae carnea; of the ventricles. 

The opposite section of the same heart, showing the appendices of the auri- 
cles ; the origins of die artsriea and their semilonar valves ; the isthmus 
Vieussenii, or upper part of dioannnhis oralis t and a portion of the valve 
of the fonunea ovale. 

A portion of die left ventiide of die hvnan hearty prqawed to show the 
mitral vahre, and the two large oohunuecaniew, to which the chtndK ten- 
dinese are, in general, princxpally attached. The largest foU is that which 



ii netmt the aqitum of ihe wntricle, and u the ovij one wUdi otiits at 
ibt comqioiidiiig orifice in the heart of Beptilet. 

994. A tnmtfefae section of iSttt hmmn heart, shoving at one view alt the valvei 
on which the dne peifonnance of iti fonction dq^dt. The mode of ao> 
timi of the anriculo- ventricular valves, in preventing a retnni of blood into 
the auricles, and of the sigmoid vulves, in preventing a return of Uood 
into the ventricles, can be readily understood by this preparation. 

934 A. The trunk of a human fa-tus injectud and prepared, to show the rela- 
tive positions and attachment of the heart and pericardium. 

Presented by ffm. Lawrence, Esq., h\Ji.S. 



Series III. Strncture of Arteries. 

1 . halves of Arteries. 

935. The origin of the aorta uf the human subject, prepared to show the three 

sigmoid or eemnunar valvesp thrown inwards, as in ^ act «if nisittniiig 
the pfessnre of the Uood during Ae diastole of the ventridei. 

936. The origin of the pdmonary artery of the Bottle-nose Whale {Delpham* 

DM, Cuv.), showing ibit semilnnar vahrea, and the dilatations ahore 

thcin, called the sinuses of Valsalva. 

See Mr. Hunter's Observations on the action of these valves ; the use 
of the corpora sesamoidca, and the differences which they present in the 
aorta and pulmonary artery, in the 'Treatise on the Blood,' -Ito, p. 139. 

936 A. The oriL'tn of the branchial artery, or buibus arteriosus, of the Basking 
Shark {Selachc maxima, Cuv.), showing three rows of scniiUinar valves. 
Those of the upper row are the largest^ and liave their upper utargios 
projecting freely into die area of the vessel i those of the two h>wer rows 
have the ojqper margins attadked to strong fleshy coluous. 

Pttpwtd ijf Mtt 

9S7. The ascending aorta of the Reindeer (Ctmw Tkramfut, Linm.). In diis 
pn^Mtation the semilunar valves are seen applied against the sides of the 
arteiy as during the systole of the veniridej the origin of the huger of 
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the two coronaiy uteriei bdagthen paitiaUy oovcved hf one of die valvet. 
The haat itbadk it foond «t die origin of the aortm in Bumniiit* i* 

here displayed, end iti extent indicated by black bristles. Besides the 
origins of the coronary arteries from the sinuses of Valsalva, that of the 
arteria innominata is preserved, which is proportionately larger than in 
the human subject, as it gives oii' the left carotid in addition to the right 
carotid aud brachial arteries. 

2. JHmriui Brm^hig ArUrm. 

988. The tarteria irmomnala of a Horse {Equus Cahallm, Linn.), showing the 
different angles at which the branches are given oC Those at the begin- 
ning of the suhckvian are sent off, as Mr. Hunter ob«erve«, {On the 

Slaod, p. 164.,) at very obtuse angles. 

939. A transverse section of the aorta of a Horse, showing two arteries of 
small size given oilt directly from it. " We find small arteries coming 
off at once from large ones, instead of being a third, fourth, or fifth, 
from the laige one." IRmter, Om ikg Blood, 164. 

3. Jlnastomutring Arteries. 

040. Portions of the right and left aortae of the Turt]e(Ci&c40NM A^«faw,Biu>6M.), 
showing their junction in the abdomen. 

" Anastomosing of vessels is the opening of one vessel into tiic other ; 
so that if one of them be prevented from carrying its contents, the office 
cm he performed bj the odier. The most common node of aoestomosing 
is, when two vesseb mn into one, or are continued into cadi other ) or one 
Teucl opens into another, from whidi odien arise ; hot there is a pecnUar 
communication between the two carotids, as well as between them and the 
vcrtehral, where a canal of comnninication pass<^s directly between them; 
and this mode of cominnnication takes place between the two descending 
aortae of some of the amphibia." Hunter, On the Biood, p. 165. 

4. Citato tfArttriot. 

** The greatest part of the arterial system evidend j appears to be com- 
posed of two substances, whidi structore is most ramiinble tn the 
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aiddle-iised ftrteries, where the two substances are more cqvaQj diinded, 

and where the size admits of a visible distinctkm of parts. The best me- 
thod to see this is to cut the veKst-l!^ cither acms Or kuigitndinaUy, and 
to look upon the edges that h^M 1) cn cut. 

" If the aorta be treated m this way, we shall had that though it appears 
to be oompowd of- one cobetaim^ yet toveids Ae warn auftee it is 
duicer in coloor, and of a •tructnve wludi dtffen, ahboo^ but in a small 
degree^ ftom diat of die oater svffiioe. 

" If we proceed hj this mode of investigation, following the course of 
the circulation, we shall find that the internal and external parts become 
evidently moredistinf;;uishal)lp from each other. The internal part, which is 
darker but with a ili>gr«;c ot transparency, begins almost insensibly m the 
larger vessels^ and increases proportionably in thickness as the arteries 
^vide, and of comse become amaUer; wbile die extenal, being of a wbite 
ooloor, is gtedually dtniniidiing^^ bnt in a greater degree, aoctuiding to tbe 
dimbotion of siae in the arteiy, and of tbe increased thidmess of the 
otbercoat; so thai tbe two do not bear the same proportion to each other 
in the small arteries as in the larger." Hunter, OntheBtood, p. 1 18. 

041. A section from the anterior part of the descending aorta of a Horse (Eptus 
Caballus, LiNM.), showing the diminution of the thickness of theparietes 

of the vessel as it recedes from the heart, 

942. Transverse sections of the crural artery of a Horse, showing the difference 

of colour in the cellular and fibrous coats, and their relative thickness. 

943. A longitudinal section of the same artery, showing more distinctly the 

darker-coloured fibrous coat. 

944. A section of an artery of the human subject, in which a portion of the 

smooth huing membrane is reflected from the lower part, and the middle 
fibrom ooat separated from tbe outer cellalar coat tx one of the angles. 

945. A portion of the posterior tibial artery of a Dog (^Catus /innUiariSf LiNN.j, 

in an estremety contfaeted state. This preparation is aOoded to in tbe 
foUoiring passage from the * Treatise on tbe Blood/ &c. 

* To prove the muscukrity of an artery, it is only necessary to compare 
its action with that of elastic snbstancei. 
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" Actkm in an ei«ttic body can ooly be pnodooed bjr » mechanical 
power ; but imndee, acting upon anodier pihictpk, can act quickly or 
sUnrly, nradi or little, according to the •timiihw applied ; allhougb all 

iDiuclcs do not act alike in this respecC 

" The posterior tibial artery of a Dog being laid bare, and its size at- 
tended to, it wa» observed to be so ranch contracted in a short time as 
aluioiit to prevent the blood from paaatog through u, uod when divided, the 
blood only oozed ont from the orifice.** Hunter^ On the Blood, p. 1 14. 

946. A portion of an artery from the uterus of a Cow {Bm- dotnesticus. Link.). 
The Tcwel is in a very contracted itate^ bat baa been laid open, and its 
sides kept apart by briadcs. 

The arteries upon the whole may be «dd to possess conaideiabte living 

powers, and to retain them for a long time I fuimd in the ntenia 

of a cow, which had been separated from the animal above twenty-fonr 
hours, that after its having been injected and allowed to stand another 
day, the larger vessels were become much more turgid than when I first 
injected them, uud that the smaller arteries had contracted so as tu force 
the injection back mto die larger. This contraction was so obvious that 
it could not but be obsemd at the time^ whidi was forty-eight honia 
after the separation from the body of the animal. 

" This shows, too, the muscular power of the smaller arteries to be 
superior to that of the larger, and that it is probably continued longer 
after the separation from the body ; a property which the involuntary 
muscles possess to a degree greater than the voluntary, in the former of 
which dasses the mnscnlar stroctnre of the arteries is to be considered " 

Hmtter, Oh the Bloody p. 115. 

947- Two portions of an nmbilical artery; one of them of the natural size, as 
when distended wilk blood, Ike other in a contracted state. 

* To ascertain how long the living power existed in an artery after ae- 
paratiOD from the body, or perhaps, to speak more properly, after that 
communication with the body was cut off by which we have reason to 
suppose life to be continued in a part, I made the following experiments, 
for which I chose the umbilical arteries, because I could confine the blood 

IS 
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in tbem^'aiul keq> ihtm distended for. any length of time. In n womaa 

delivered on the Thursday afternoon, the navel-atring was laptnted from 
the foetus : it was first tied iu two places and cut between, ao that the 
blood contained in the chord and placenta was confined in them. 

*' The plncenta came away full of blood ; and on Friday morniog, the 
day after, I tied a string round the chord about an inch below the other 
lig«tiire, Aat Ae blood might atiU be confined in the phoenta and ic- 
mainiog chord. Having cut olF this piece, the blood immediately gushed 
out, and by examining the cut ends of the ehocdf I attentively observed 
to what degree the ends of the arteries were open, and the blood having 
now all escaped from this portion, the vessels were left to contract with 
the whole of their elastic power, the cfFpct of which is immediate. 

Saturday morning, the day after this lust part of the experiment, 
hariug examined Ae mondu of the axteriee^ I found them doied up^ lo 
that the nraecidar coat had contracted in Ae twen^-four honn to such a 
d^ree as to dtat entirely the area of the artery. That same morning I 
repeated the experiment of Friday, and on Sunday morning observed the' 
result of tins seeond «^xperiment to be similar to tliat of the former. 

" Oil this morning, Sunday, I repeated this experiment the third time, 
a^d on Monday observed that the result had not been the same as be- 
fore, the monlihi of libe artetiea remaining open ; which showed that tbe 
arteiy was become dead. 

There was bnt little attention perceiTed in the orifices of the veins 
in all the experiments. 

" These experiments show that tlie vessels of the chord have the power 
of contraction above two days after scparatioii fm^n the body." 

llunier, On the Bloody p. 115. 

948. A section of tbe aorta asceudens. 

949. A longitudinal section of the thoracic aorta. 

** Experiments on the power of arteries to contract longitudinally. 

** To prove that arteries do not produce the same power of muscular 
contraction in a longitudinal, which they do in a transverse direction, the 
fbliowing experiments were made : 
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<■ Eiperiioent lit. A loa^^tadinal section of die eofte etemdeiis, idcb« 
taring two inches, when itntehed end allowed egetn to oontiact, nea^ 

sured the same length. 

" Experiment 2nd. A longitudinal section of the aorta dcscendens at 
the lower part of the thorax, of a given lengthy after having been 
stretched, contracted exactly the uaine length. 

** Eqierinient 3rd. Two indict of die seme carotid artery naed in tke 
•istb experiment, when •trecched longitndinaUy* recovered itielf, to as 
not to be longer than before the experiment. 

" Experimeot 4th. Aportion of that humeral artery used in tlie eighth 
of the former experiments was not altered in its original length when it 
recover<Hl itself after bcinj^ stretched. 

*' These experiments appear to be decisive, and prove that the muscu- 
lar power acts chiefly in a traotvem direction ; yet it it to be obterved, 
that the dattic power of arteriet u gienler in a longitnAnal than in m limns- 
verse divecdoii* Thit appears to be nitended to counteract the lengthening 
elfect of the heart, as well as that arising from the action of the muscular 
coat ; for the transverse contraction of that coat lengthens the arterv, 
therefore stretches the elastic, which again contnicts upon tlie diastole of 
the artery." Hunter, On the lihod, p. 1 27. 

950. A portion of the carotid artery of a Horse, showing the COntractiOB conse- 
quent on a transvcnse section of the living vessel. 

Its I. A similar specimen laid open to show the thickening of the coats at the 

contracted end. 

96a. Two portions of a smaller artery similarly conflicted. 

953. A portion of the artery of the penis of a Zebra, noch contracted. 

934. A portion of the artery of the penis of a Hone. 

956. A longitudinal section of the same artery. 

*• The artery of the penis, when stretched longitudinally or transversely, 
recovered itsdf perfecdy. This artery is oonsidenhly more dastic lon- 
gitudinally than die othen» bat not more transvenely. This incivaaed 
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clasticitv in the longitudinal direction may be intended to allow of the 
difi'crcncc ia the length of the penis at different times. 

" From these cxpcrimoiti we tee that the power of lecoTery in » Tewel 
is greater in proportion M it it nearer to the heart g but as it become* 
more distant it leaaena, vfaidi ahowa tbe decreeae of jtlie daatic and the 
increase of die nraaculor power" £buuet, 0» ike Wood, p. 127> 

956. A portion of an artery of a TtarUe {CAeloma Hfydas, Brogn.), laid open 
longitadinallj to show the contraction and corrugation of tlie inner coat, 
consequent on a transverse section of the living vessel. 

957" Transverse sections of an artery of a Turtle, one showing the natural size of 
ti>e area of the vessel as when distended with blood, and the other the 
complete obliteration of the cavity by the contraction which taJvCa place 
in die living vetadi when the A^nding force is temoved. 

958. Transverae sections of an artery of a Turtle in different states of contraction, 

showing die thickening of the parietes of die vessel and the wrinklmg of 
tbe internal coa^ consequent on the mnscuhir contraction. 

** In those arteries which are evidendy compoaed of two distinct snb- 
stances, especially in the smaller, we may observe two very opposite ap- 
pearances, arcording as the elastic or muscular coats have contracted 
most. In tlir <mi\ wlirn we make a transverse section and look upon 
the cut cud, we may observe that the inner surface has been thruwn iniu 
rug-.t, 80 as to fill up the whole cavity and if such an artery be slit up 
longitudinally, so as to expose its inner snrfiwe, we shall find that inner 
surfiice forming wrinkles, which are principally loogitndinaL If the finger 
is passed over that surface, it feels hard, while the external \% soft ; but if 
the artery be stretched, and allowed to recover itself by its elasticity, 
which is the only power it now has, it will be felt equally soft on both 
surfaces, and its coats will be found to have become thinner than before." 

Hunter, On the Blood, p. 120. 

959. A portion of an artery ot a Turtle. It is inverted to show the irregularity 

<tf the inner anfiioe consequent on die Isadeulate disposition of the fibrous 
or muscular coat 

960. A portion of an artery of the same species, laid open longitudinally, to show 
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die fticicuhte di^toritioB of the internet coet prodneed in a man 
nerked degree. 

061. A tnnerene Motion of die lanie artery m e itate of oontnction. 

982. A portitm of an arterj of a Tortte, laid open longitndiiiellj. 

Aedie Imittan body is alwayi alluded to in this account, I shall found 
my experiments and observations on such animals only as have a similar 
•tructurc ; as in other animals, as the Turtle, Alligator, &e., we can plainly 
discern rauscukr fibres, the iusides of the arteries and veins being evi- 
dently fesciculated with them." Hunter , On the Bfood, p. 1 18. 

962 A. A transverse section of the inferior vertebral canal, iilxluniimil aorta, and 
vena cava, of the Ba0king Shark {Seladk aMnrina, Cuv.)> showing the 
simple natuce of die coats of diese vessels when they aie so sitoated as to 
be passive oonductors at die dicnladng fluids. This occnrs when vessels 
are protected by and adhere to film and nnyidding textures, as bone or 
cartilage. Pr^pand by Mr, CHJt. 



Seriem IV. Stmcture of Veins. 

1. Coats of fxins. ' 

968. A longitudinal section of the inferior vena cava of the human subject. The 
internal coat is not so smooth a« in the aorta : die fibrous coat is denser, 
though much ihinner. 

" The coats of the veiua, upon tlie whole, are not so thick as those of 
die aiteries{ hot diCer matetiiUy in difoent sitnadons of the body. Thns, 
thqr beoome thinner and diinner, in propordon to their site, die nearer to 

the heart They are similar to the arteries in their structure, being 

composed of an clastic and muscular substance ; the elastic in some de- 

eree preserving a middle state, although not so perfectly as in the arteries. r 

The muscular power adapts the veins to the various circumstances wbicli 

require the area to be within the middle state, and assists the blood in its 

motion towards die heeit.** HutUer, On the Blood, pp. 180, 18t. 

964. This preparadon it called hi the M&Catalogoe * Vem fimn die Uver of a 
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Hone, oontncted in dying.* It bM a feticular inner turfiwe, nnikr to 
die inner turliMe of some of fhe arterie* and veins of the Tnrde. 

965. A tnmsverae section of llie Tena cava inferior of a Tor^. It i» inverted 

to siiow the ifregnlarity of the internal snv&oe. 

966. A imall portion of the vena cava hepttica of a Torde. 

967. A longitudinal tection of tbe vena hepatica, vith a portion of die liver, of 

a Turtle. The iatemal iqrfaoeof tbe vein n sltgbdj redcnkted. 

968. A aecdon of the vena portn from die nune liver, showing die orilices of 

numeroas branchei. 

969. A sccdon of the vena porta», with part of the Ihrer, of a Turtle sbowingdie 

thickness of die coats of the vein, and the reticiilate straetnrB of its 
hmcr sniftce. 

970. Another section of the same vein. 

9/ i . A section of an hepatic vessel, with a portion of the liver, showing tbe ori- 
fices of the branches of a transverse or linear form. 

9/2. A section of a vessel, with a glandular substance attached, showing the 
orifices of the branches of the same peculiar linear form. 

9/3. A section of apparently the same vessel. 

Veins have interrupdons in their cavides, called valves. Thej an 
thin, inelastic membranes, of an exact semilnnar form ; their unattached 

edge being cut off straight, not cnrved, as in those of the arteries i and 

this is, because there are only two of them, whose seroicircnmfeienoe ad« 
hprcs to the sides of the vein. They arc not placed in a transverse direc- 
tion, so as to cut the axis of the vein perpendicularly ; but ohliquely, as the 
valves at tbe beginning of the arteries, making a pouch, whose mouth is 
turned towards the heart. They are attached in pairs, the two making 
two ponchesi, whose edges come in contact. In the larger veins of 
many animals, as die jngolar veins of a hijrse^ 9(ib^ there are ofken diree 
valves, as at the b^inning of die aorta, but not so completely fonned. 
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These f«lve», u it were^ cut the veios into tvo at this part. Tbeae two 
valves Me not always of equal size. At tbis part there are always two 
iwdliags io this form} but I believe more !n the adult than in the young 
subject. They are not formed from a doubling of the internal coat, as 
h;\s hcon imagined ; for the internal coat is clastic ; hnt the valves arc 
rather of a tendinous nature. From this circumstance, together with their 
shape, and their mode of attachment to the sides of the vein, they always 
do their office whenever the vein is full, in liui iime maimer as the 
valves of the aftetiee. The valvea of the veins ere chiefly in die extre- 
niltiee, jugular Tcinif nnd the vein* on the exterior parte of the heed; hut 
never in die veins of the Imin, hearty lungs* intestines, liver, spleen, or 
kidneys. 

" Where a smaller vein opens into a larger, there is often a valvular 
structtue at the acute angles ; but this is not constant." 

Hunter, On the Blood, pp. 181, 182. 

974. A section of the jngnlar vein of a Camel, with a strip of the paricles re- 
moved to show the two semilunar valves intersecting the area of the 

vessel. 

9/6. Another section of the jugular rein laid open of tlie sanio animal, with 
the spaces between the valves and the parietes of the vessel filled with 
plaster of Paris. 

d7t>. A similar section, showing bi-hinii tiic semilunar valvcii the oriticcs of 
tributary veins, some of which are also provided with a simple valvular 
fbld. 

977. A section of the same vein laid open, showing the entire valves. 

978. A !scction of the suhelavian vein of a Camel, showing the obUqoe position 

and une(}ual size of the semilunar valves. 

979. A transverse section of the vein of a Camel suspended, so as to show the 

complete intersection of the aicu of the vessd hy the frOing inwards of 

the semilunar valves. 

96fi, A similar section of the jngnlnr vein of a Horse, showing the nren of the 
vol.. II. K 
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vessel similarly intenectcd bj three semilnnBr vahtts, m «t die origin of 
the eorta or pulmonary artery. 

981. A aeetiod of the emulgeiit vciii of a Chm«U showing the valvular folds at 

the openings of some smaller veins, which Mr. Hunter allttdes to in the 
Introduction to thu Snbscrics. 



SuBDIYlSIOK v. 

RESPIRATORY SYSTEM. 

** EvBHT part of an animal so exposed to the air as for the blood to be affected 
by it in such manner as to support life, may be called Lungs, or Respimtoiy 
Oigan i but what is commonly understood as such, is an apparatus formed for 
that purpose, as a distinct part of the annual. Rut I conceive it very probable 
that there are animals so simple in their construction as not to require a pecu- 
liar iitructure for this purpose. I even know there are many so constructed, 
where an apparatus of this kind icould not be appUed, such an apparatus not 
ncoording with the other parts. Yet I do conceive that in audi dm application 
of air is as necessary as in those where an apparatus is formed} but where 
diere is a distinct respinrtory apparatns, there must be other corresponding ap- 
puratuses. 

" Where there is such an apparatus we find it admits of forms fitted for the dif- 
ferent modes of respiration ; yet all are included in the terms Braiirhur, or Gills, 
and FulnumtSy or Lungii. But there should be a generic term, adiaittnig of di- 
visions into species, so as to be characteristic of the orders of animals to whk-h 
they belong. 

" "Wlthottt a eoUecting and a motion of the nutritive juioes» I can conceive 
there can he no respiratory organ ; for 1 6nd that the differrot drcnlationa in the 
different orders of animals, as far as I know, are so connected with different 
kinds of lungs, as for either system not to be intelligible alone. For, first, the 
different drculattons canoot be described without incloding the respiratory ap- 
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ptnlii^ as this mkea a povtum of tbe eiicnlatkMi. Nor wiU the mere structure 
of the lunge in dUbrent etunub csplun dieir IbU porpotee: and ai their whole 
use is upon tbe blood, and tbey are thui connected with tbe circulation, it ia im> 
possible to understand the one without tlic other, and this SO much aO, aa to 

make it dilTifiilt to say which ought to be described first. 

" In aiiiiii lib where there is no cirrnlation there can be no lungs, for lunga 
arc au appuratus for the air aud blood to uieet, aud cua only accord with luotion 
of blood in veeeeli. But wbeto dicre ia no citcutation, yet we muet auppoee 
from analogj that the air a£fect» the jnioea diat are to cany a continuance of 
life and ai^iport to all the parte of the bodj 

** Ae the lungi axe to ocpose the blood to the air, they are so constructed as 
to answer this purpose exactly witli the bhjod being brought to them, and so 
disposed in them as to go hand in hand. I'he lungs in all animals are therefore 
placed near the heart, Ixrause it is the eireulatiou only that they are concerned in. 

" The iuiiuediate action which puts the lungs into use is called Breathing, 
and this action is commonly perfotmed by the surrounding parts, bnng a motion 
of dilatatioa, which produces or is called lit^m^im t and of compression, which 
produces or is called Exfuntkn : these motions of eoune are akemate'f'. 

" The respiratory organ, which must be considered as an appendage to the heart 
and vascular system, is so constructed as to allow the blood to be placed in such 
circuitistances with respect to tbe external air as to give or receive some influence 
from it. 

Id the most simple animab, and such as breathe water, the whole apparatus is 
to have a considerable quantity of very vascular surface brought in contact with 
the niediom in which the animal lives. 

* " It m«y b<? obcerfctl tlmt the fo iu.i U Nimt i? a contrnHirtion to this ; but ■vre mmt (nij>po»e 
that tbe eScct of air in the lungn of the mother is conveyed to the foetus, iiut the respiration of the 
fatns in die ri T iy i i io u * §Mm sa tgg eunot bs lo omlf KOMtnted hr. utuee tten is a» i— f-"4ift- 
tlon with either the mother or extrmal air : bnt the egg in the o<'i}>aroits would seem to hf in the 'ame 
prediom en t. yet I know they irill not hatch without air. It b probable that all tho«e aoiotals witfaia 
aBun«l»(Af«iM) ue aiailvto liie yMpmm fn» an 

1 "■ Some animate do not ?wiat hy tJic fkin . in all tlioi^i'wc fiiul that tlicir breathing become* murh 
(quicker in warm weather or from cxerciae than what it does in those that sweat freely. They gene- 
nd^ bnstte witk opm maiAB» vis. iogt. Am^ goats, SRes. M$» Ac fts. nds mM Unt as 
Ducli OaS On sirestsnilnMlli wen n«s^ fbe suK.'' 

k3 
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** In the air-bwmthing Oiilenmbove fish, there is «siiii|il4S bag, very vascular, for 
die neepdon of the nr. and this is divided and subdivided as we praeeed towards 
the mote perfect animsls, till at last tbe oelb are infinitdy small. 

" The lungs may be considered, respecting their blood-vessels or circulation, as 
similar to a gland ; for the blood sent to them is not for thoir own proper use 
entirely, and indeed onlv a \cry small portion of it is for their own vise, the 
larger portion being intended as a secretion from thcni, as also to receive. 

" The lungs may be called the Spring of Life; I conceive them to have two 
powerst one to leceire, the other to give. I sbontd consider them giving to die 
air what was rendered useless or detrimental as a constituent part of life ; and 
exehanging it for diat which it had lost, the essential part." 

Hunterian MS. CateJogue. 

Series I. Aeration of the Blood by means of Gills. 

SuBSBMBS 1. In yfealepAang, 

902. A Medusa injected (BhhoHema eanUea, Ctjv.), with a portion of dw disk 

removed so as to expose the centcsl cavity, or stomach, and the com- 
mon orifice by which the numerous nutritive canals of the rainifipd pro- 
cesses pour their contents into that cavity. The vesaels which proceed 
fruiu it to ramify and subdivide so as 'to form the respiratory network in 
the margin of the disk, are successfully injected. 

9B3. A portion ot the margin of the same specimen. The colour of the vennilioo, 
which some chemical change has destroyed in die preceding preparation, 
is here preserved. The vascnlsr network is seen to be formed by the 
lateral ramifications of straight vessels diverging to the circamfetence of 
the ^Bsk and placed about an inch apart from eadi Other. The vessels at 
the central maigin of the network are the largest, and encroach in a se> 
micircular form upon the intervals of the straight vessels, heffirc these 
begin to distribute their lateral branches. The peripheral or ternunal 
vessel of the network is very minute, and follows the scolloped contour of 
the margin of the disk. The whole of dns vascular network is placed on 
that snr&ce of the disk, which, in die natural position of the living ani- 
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nwl, rests npou the ^-ater ; and thus this simple but beautiful respiratory 
apparatus is most effectnally brought in contact with that element through 
the incdiuii) of whicli the circulating fluids of the Medusa are subuiitted 
to the influence uf the atmosphere. 

9. M» MMmoivmalamM. 

984. A Hblodraria {Hid, Irmwh, IjImii.) laid open, and tbe alimentary canal 
and generative tubes toned aside to show the respiraiory <»gBna, which 
haTe been injected. These organs owisist of two elongated, hollow, 
ramified processes, commencing by a common orifice from the cloacal 
cavity unci extending towards the opposite end of the body. One of 
them is in more immediate conncxioa with the alimentary caoa), and is 
abundantly supplied by ramifications of the intestinal vessel, the contents 
of whtdi are thus hroo^ into, the necessary oomnranicatiim with the 
sea-water introdnoed into die tuhdar hrtndhia from the cloaca. The 
other gill is more closdy attached to the parietes of the body, and pro- 
bably serves to aemte the vessels of that part. 

In the description of the Ilolothuria, vol. i. p. 252, Mr. Hunter attri- 
butes to these organs a more limited share iu the great excretory 
functions than they undoubtedly perform, regarding them, from Aetr 
connexion with the doaca, as analogous to the kidneys of the higher 
animals. Distinct urinary organs, however, are not developed until we 
arrive at a much higher point in the scale of organisation than the Hoto- 
thuria and its conveners attain to ; and the preparation under consider- 
ation is therefore placed in its present position in the respiratory series. 

3. Tn Anmd&ianM. 

984 A. The dorsal and lateral parietes of the body of a Sea-mouse {^phrodita 

aaUeatOt Linm.). A bristle is inserted at the interior transverse orifice 
of the felted tunic, by which the seaRwater is freely admitted into the 

interspace between this membrane and the squamous covering of the back. 
As the felted tunic terminates at the sides of the body, and adheres there 
only to tlie tubular processes of integument which inclose the packets of 
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bristles, the sea-water can also penetrate to the interior of the body in 
the intervals of iIkm ]im< i ss .s. The internal tunic of the dorsal re- 
gion has been cat tiiruugli aud turoed aside to show the large scales 
which are tituted between it «od tlie fUted M eMiw ue. 

985. The A»ttl and htenl perieiet of a Sea^oiue, with one half of the felled 
membnuie and the aqnamous ptoceMes of the eeooiid tonic of Ae same 
aide lemovedt to ihow the taccoli of the internal coat which oonliined ^ 
hmndied intestuaal CReuns and their numeroiit •wioiinding cq[n]laric«. 

996. The internal tnak: of the body of a 6eoi4noDse, containbg the aUmentary 

canal and intestinal cecums, but prepared with a view to show the orifices 

in the intervals of the stems of the packets of bristles, by which the sea- 
water, after having pa'jscd into the interspace between the felted aud 
Btjuamous tunics, penetrates tuto the interior of the body and bathes 
the capillaries of die caeca) processes. 

987> A Sea-iuuuse, prepared to show the branchial sacculi of the internal 
coat distended, with the intestina] CKeoma and capillary vessels. Three 
distinct and important functions appear to be performed by these parts. 
Hie arteries dislritiuted over the coats of the cecal proootes prepare, ac- 

c-ording to Mr. Hanter*s opinion, a substance analogous to bile *, by which 
the digestive process is completed ; and from the freedom with which the 
contents of the straight intr«tine penetrate these capcums, it is reasonable 
to infer that the chyle is. iorined in and absorbed from them: lastly, the 
nutritious fluid, being subjected to the influence of the sea-water while 
passing along the minute eapilhirtesto the veins, is thus purified and fitted 
for the general dfrcnJation m transitu, ' 

In this preparation the small fanncfaial crests projecting from the ex- 
terior surface of the sacculi are indicated by the black briadei placed b^ 
neath them. Hie ventral parietes have been also removed to show the 
alimentary canal ; and a piece taken out of the side of the body. 

998. The portion of the body removed from the preceding spedmen. It shows 

* This opinion i» confirmed by Ptdks, who obeenre* of theM: proccaaes, ' chym fryffjpnMlf. alkyacto 
fact, vel vtridlt.afra. OfOio, mbamnro rtplif fbrumfut r^perimitur''—hUaeiU, ZooL. p. 87. 
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fivB of ^ btenl aaoeiiU and tlirir oontanto; the camd dltpoMtton of 
the integtiaal csecnms oonibrmed to the aaoculi'; and the amaUer proccsseH 
of the csecams coming off from the convexitv of the curve. The felted 
membrane is reflected from the squamffi, which adhere to the alternate 

san nil of the internal tunic, 

989. A portion of the left partctes of the body, with the dorsal and ventral 

packets of setse, of an Amphinome {/Impkinome capiUata, Brucuikre!!). 
TUt ia pv^Mied to diow the orifioea below die veatnd packet!, bjr wbicb 
the water imjr have aeoeaa to the intnnal bnnchial plexoiea ahown in 
No. 876* of whieh thia {Mrepeiatkm ia a part: briatlea ate paaicd through 
AeM orifieea. 

990. A fine specimen of Tube-worm {Sabella, — an vUlosa} Ci;v.), showing the 

elongated spiral branchial filaments disposed in a circle around the 
mouth, lliese filaments arc finely Mnged along their inner sides. A 
longitudinal atrip of the parietea of the body ia removed, showing the 
convoluted alimentary canal continued to the oppoaite extremity. 

4. /» Crustaceans. 

991. The right side of tho thorax of a Lobster (^-fsiarm marinus, Fabh.), pre- 

pared to show tlie branchisp in situ. These are of a filamentary structure, 
as in the Tube-worms, hut are more complicated iu stnicttire, and dif- 
ferently disposed. In each giD die hrancfainl lihwnents project at right 
anglea fran a lalenl aopportliig stem, ao aa to form an elongated pyra^ 
nudal body attached at the baae to the origin of one of the dioncie feet 
or maxillary feet, and with the apex directed towards the dorsal heart. 
The first or most anterior gill is a very small one, attached to the base of 
the third maxillary foot. Four larger gill* correspond to the base of the 
fonrtb or exterior maxillary foot; and siinilar groupti ot four gills urc 
aevenlly attached to the baae of die irat, aeeond, third, and foorth pairs 
of thoracic feet. A aingle gill onlyeorreaponda to the fifth pair, and ter- 
minates the sL-rieaaa it oomnenoed. 

Each gill or group of pills is separated from the next by a strong 
membrane, supported by a process continued baekwardn from tbe base 
of the feet, and armed with small spines directed backwards : similar 



72 



luuiinse are extended from thusc maxillary feet to which no branchie are 
attached. Theae hoiinB act upon tha bnochue in llie several mofemcnta 
of the ftet» ao aa, by alteniatdT compfeaaing and expanding the tnteN 
apacei, to occaaion the neoeaaarj renewal of the water, which has free 

access to, and ontlet from, the branchial rliainlicrs. Thus the activity of 
the respiratory function is increased according to the exercise of the 
locomoti%'e powers, and the circulation simnltaneously accelerated. 

993. A single branchia of a Lobster, in which the longitudinal trunk which 
transmits the branches to the several fihments is injected. 

99S. A Craw'fish {AUtmuJhmatUis, Fabr.)> with the left side of thetbofax and 

left let^s rfimoved to rdiow the branchia- in situ. 

'Hie brancliial filaments in this species are proportionately fewer, larger, 
and more obliquely disposed : those of tbe middle gills in each group 
have their extremities attached to a marginal vessel. 

99li A. A large male Craw-fish, with the branchiae of both sides exposed and in- 
jected. Pre9fnted by Sir Christopher Pegge. 

993 B. A Prawn {Palmnon serratus. Leach), with tbe branchiae similarly ex- 
posed and injected. Presmted by Sir Christopher Pegge. 

993 C. Several of tbe branchise of the Robber-crab {Birgus hatro, Leach). 
These an of aa elongated subcylindrical form, pointed at botik exiie- 
mities, and attached at the middle to the base of tbe feet. Th^ aie 
composed of a double series of semicircolar laminse plaeed perpendicularly 

to tbe supporting stern, and in which the blood is submitted, by the snb- 
divisiou of the brancliial vessels^ to the influence of the surrounding 
medium. Prepared by Mr. Owen, 

908 t). A Hermit-crab Paguru.'! Strcb/onyx, Leach), witli the branchia; in- 
jected and exposed on both sides. Presented by Sir CAristopker Pfggf- 

998 K. A small Crab (Cisneer Pagurus, Leach), with the eampace and all die 

viscem removed, except the tirnncbiii'. These are crossed, and, as it 
were, bound together by a narrow flattened process, which extends from 
the anterior part of the branchial cavity. 

Presented by SAr Christopher Pegge. 
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993 f. Another species of Crab (Cardnus Mangt, LeaC&)» ninilHly pfepucd 
to show the branchue m situ ii^ected. 

Prejimted by Sir Christopher Pegge. 

In the Crabs, or brachyourous Crustaceans, thi> branchise are elongated 
pyramidal bodi<^s, as in the L<d)ster; but they are of a laminated, not fila- 
nientousj texture, the vascular iuiuinae being closely arraugcd at right 
angles to • lateral ttem. 

A. /m Ovr^idlv. 

994. A pednneiilated Barnacle {Pmt^iumk inAv«» Lcach), nith the valtet and 

corresponding part of tba mantle removed from one side to ihow the 
branchiae. Tliese arc elongated pyramidal bodies, adhering by one ex- 
tremity to the base of the articulated feet, as in the Lol)stf>r. Four of 
these branchisc are seen in this preparation, three being attached to the 
baae of the firai foot or drnu» and the fourth to that of llio aeeoad^ 
(See vol. i. FL IV. fig. 3. taken from thia picpaiation.) 

9M. The loft parts of a Tabe^Bemade (7W«Mb Mnmniav Z«am.), vifh a 
portion of the mantle removed from either aide to ahow the bmnehw. 
TheM are not attached to the base of the feet, as in the Pentelasmis, bat 
adhere to the inside of the uianflo as in most bivalve mollusks. They arc 
of a membranous stnu ture, and composed of numerous minute trauNverse 
plicse. Two of the side-valves are removed to show the cirri retracted : 
tfacie vahea aieheie loadnall as to protect only those parts, the branchige 
and odier viscera beinglodged in the pedonde, and defended bj a cakifica* 
tion of the exterior layer of diat tnhe, to which, therefor^ the small Talves 
are nov aubaervient as an opafcolam. The calcareous tubes or peduoctea 
of this pansitie apeeies aie usually found imbedded in the sliin of the 
Whale. 

996. The soft parts and side-valves or operculum of a sessile Barnacle {Ba/anus 
rugosvs. Lam.). At the base of the specimen are seen the two large 
ktenl branchiae, with the convoluted genital tube in the middle. The 
hranchial hmime here extend from either aide of a cantcal vessel, and 
give a foliated appearance to die gill. 

VOL. II. I. 
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W7» A Crowik^aimda (Cmmda Diadma, Luc.), with numeioitt Ealred<-Bir- 
nacles (OImw Cindm, IjIacb) MllMrii^ to its ahdl, put of whkli is ie> 
moved, togedwr with the mnlkt, to ahow the bisnchiae. Thete heve the 
came mcmbiaaoiM and foliated itractnn a» in the preceding apecimen, 

but arc more nmncrous. 

The skin of the Whale to which this specimen was attached has under- 
gone the aamc change as in the preparation No. 613 (vol.i. p. 193.). 

6. In Moltusks. 

9yy. A small Ascidian {Cynlhia papillosot Savigny), from which a longituflinnl 
section of the outer conaccoua covering and mantle has been removed 
to expose the branchial cavity. This has been hud open to ihow ita Ion* 
gitudinally plicated atmetnic^ and tbfb teatades which guard the branchial 
orifioe. The mondi ia ittnated at the bottom of the reqmatory cavity, 
and die intentine terminatea below the aecond or anal orifice, into which 
a black briade it inaerted. 

906 A. One of the mantle-lobes of a Terebratula ( Tcr. SomrbU, Kmc), and the 
aoft parts of a .small Terebratula CMlensis, Broderip; ahowing the large 
vessels whirli riimify upon the mantle in order to expose the blood to 
the inflin TU P of the surroundine medium for respiration. These ves- 
sels form a delicate network around the mai^in of the mantle, which is 
provided vnth mm ate bat complex dlia to excite the necessary currents. 
In the upper specimen from die TVr. SoweriU die branchial veaada are 
obflcnied by citb,, which inainnate diemaelvea Iwtween the Inyeca of the 
maade-lobe prior to heing discharged, aa in the gilb of aome of the 
higher bivalves. In the Ter. ChUensis the vessels are not ao obscured, 
and in this specimen the pednnde, decoamting muscles, liver, and ciliated 
arms are preserved. Prepared by A^. Oimr. 

1)98 B. The lobes of the mantle of an Orbicula {Orl> /^''trliosa, Broderip), 
showing the vascular network formed by the branchial vessels and the 
marginal respiratory cilia. This form of aquatic respiratory organ is 
almost as simple as in the Medusa, and it presents a beautiful analogy 
widi the air-breathing aaca of the SomI tribe. Rrqmti fy Mr» Omen, 



Digitized by Google 



75 



998 c. Tlie soft parts of a LiDgula {Ling. AudelMOiUi, Brod.). Id tbis genus 
tbc branchial vessels give off on each sido of the nmntlc-Iobe parallel ob- 



tlie paliial luembnuie, and pre»entiug ilic first stage in the formation of 



the lamdlaled gill wluch is rapemilded to die BUmde in Hoe bi- 



909. The wOt puti of a Sadlop (Adm iMCMMr, Limk.) mjeeteiL The tight 
meiide^obe h leflected to ezpoie the branchis, whidi are wen pfotected 

by the mantle on the opposite side. The brancbial membrane is very 
delicate in this species, and is supported by numerous close-Hrt homy 
filaments, along which the branchial vessels pass. The branchiie arc 
placed near the circumference of the sheU, and currents of sea-water are 
perpetually driven over and dnoogh them bj the action of die shdl end 
mantle. The hwge foot of diia spedee ie placed between the bnmchic^ 
which ai« four in namber* two on ddier nde. A thick hristle is inserted 
at the mouth, and a smaller one at the oppoeita orifice of the digestive 
canal. 

1000. A similar specimen, injected, and with the right roantle-Iobe wholly re- 
moved, to show the branchiae of that side and their supporting mem- 
brane. This is broadest at the posterior end of the branchiae, and ter- 
minates in a point anterioily, where die hrandbise are lost between the 
two labial membianes. 

1001 . A peerl Oyster {Mdtagriiut ntmrgmn^trm, Lam.)» from which the lef^ valve 
■nd corresponding mantle-lobe have been removed to show the bmnchiou 
The membrane covering the branchial vessels and filaments is here better 
displayed than in the PccfrtK Thr orifices at the concave edge of the 
branchin*, by which the water in driven through their interspaces, are 
well displayed in this specimen, which also shows the fSoot and homy 
filaments composing the byssus. 

lOOS. The soft parts <tf a freshwater Biosde (idmlon cygnau, Sowmnv), in- 
jected and pr^Mtcd to show the four bnndiis, which unite bdow the 
foot. The convolutions of iotestiiie at the base of the foot and the pass* 
age of the rectum through the heart are ako shown in this specimen. 




valves. 
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1008. Hie Mft {Mitft of a htakmtttr MoK^t, vidi bodi iiMBCfe-tobei and heart 
dineeted away, so as to clearly display the braDchise and labial processes. 
The orifices of the braocbial vessels and water-tubes arc well displayed 
at the base of the branchia:'. The first series of vessels, which run tmtis- 
verseiy across the branchia;, give off lateral ramuleU at right angles, 
and fotni a noitddicate yaeenlir nctworic to leeeife the influence of the 
nepintorjr cnnente. 

1004. A tianevene eectioii of &e branchhe of a freehwater Muscle, injected, 
dried, and pfOMTved in oil of turpentine. It affords a heantifid divplajr 
of the vaecdaritj and delicate etmctnie of the tespiiatoty oigan. 

1005. The fight bnaduc aod hdiial processes of a Solen {SeUn sUijiut, Iavv.). 
Tbm6 have a delicate retienlalB itractuve lihe those of the fiKshvatcr 
Mnsdb, 

1006. The s<^ parts of a htgt dajgm (CUiom «yMmoMf, lam,), prepared 
to show the branchiae. These consist of small triangalar lamine, arranged 

in a single series along the outer side of the depression between the foot 
and the projecting margin of the mantle. Elach bmnthial lamina is finely 
striated in the tntnsvcrse dircctiuu at the sides, and lias a vessel ruuniog 
almg each margin ; the exterior heing the hranchisl vein, Ae interior 
hranchisl artery. From the cattemsl position of branchiv die 
blood is at once exposed in the minnte transverse branches to the tn» 
flnence of the vater. 

lOOr* A Linfiet (FtuUk dennta, Gtint.), in vhich die branchiae ate external, 
and hidged, as hi the Cbtton, hetwt on the foot and mantle, bat form in 
this species a complete circle. The branchial lamins have u similar 
structure to the preceding, but arc more oumerouM, and of a proportion- 
ately smaller size. 

1008. The soft j)arts of a laree flssureUa. The mantle has been dissected away 
from a part of the back to expose the branchiis, which arc two iu imui- 
ber, of an elongated pyramidal form and transversely laminated structure, 
placed symmetrically one on either side the central orifice of the brsnchial 
cavity, vridi their apices directed forwards. 
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1 009. Tlw loft parts of a nnaU Hal jotis (HkL ttAmiUalu^ Linn.)* IIw bnuehMl 
c«f itjTp which is on the left side of the foo^ is bid open to show the two 
elongated pynunidal peediwted hrsnduR^ placed on dther side the fectuin. 

1010. A Dmis (JDorU tmbenuJttU^, Lah.), showing die brsnchtal canty opening 
on the domsl aspect and near the posterior extremity of the body. The 
arborescent huanchise are retracted within this cavity : they are placed 
around the anu« Hristlt^s are tntrodaced at the mooth, and ontlet of 

the generative apparatus. 

1011. A small Aplysia (.'Iphisia alba, Ct'v.), wnth a portion of the mantle dis- 
sected away to expose thi branc:hi;i*. Thcfie are iilso of an arborescent 
structure, but are mure conipicx and iicttcr dctcudt-d than in the Doris, 
the respiratory cavity being shielded by a thin homy plate or radinientary 
shell. 

1019. A larger specimen of Ae same species n/tA^^fnat farther dissected, so as 
to show, in addition to i3t» bnuitohi»» the heart and pericardinm, the 
mouth and masticatory organs, the atomadi, nervous ^nglia, and tlie 

penis on the right side of the neck. A portion of the shell is left to 
show how loosely it is lodged between the layers of membrane forming 
the roof of the branchial chanilier. 

1013. Another species of Aplysia {^pl. Camelus, Cuv.), in which the branchiai 
are showu in their natural position, without any dissection, l)y merelv 
separating the dorsal lobes of the mantle, and elevating the roof of the 
branchial chamber. 

1013 A. Portions of two species of Caljfplma, prepared to show the single pec- 
tinated branchia in each. The branchial cavity commences by a wide aper- 
ture above and on the left side of the bead, and extends along the drcom- 
fcrence of the body to a greater or less distance. In the lower specimen 

(CbJ^9»lnsa^dS»4»Aa, Lesson) it ends at the poeterior.part of the body, 

while in the upper one (Ca/. radiata, Broderip) it leaches to the middle 
of the right side of the foot. The internal calcareous plate, which in this 
genus sepLirates the viscera from the foot, always corresponds to the extent 
of the branchia and to the development of the foot. 

Prepared by Mr. Otcen. 
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1014. A Pniple (Purpura patuiOf L*M.), with part of the shell and mantle re- 
moved to show the two pectinated lirnnrhise, and the mucoas gland 
which "irrrptes the coloured substance fruin which this jrasteropod de- 
rives \xh name. It ia conjectured to have been the species iroiu which the 
Romans obtained their purple dye. 

1015. The soft parts of a Whelk {Ifueemum undatum. Linn.), with the respi- 
nttoiy cavity laid open to thoir th« two pectinated hnmebii^ of meqital 
eise, adhering to it» inner stuftce. 

1016. One of the tmnchias, injected, of aCtttde-fish {Sejna officmalis, Linn.). 
It ia compoied of two hiteial aeries of tiuimne I«min», attending from 
one margin, which contains the brandnal artery^ to the oppoute maigiii, 
along which the branchial vein passes. Eadi lanuna Is composed of 
smaller transverse laniinx, and these are again transversely plicated, 
giving a tripinnrxtifid structure to the whole gill. The larger or primary 
lamina' arc rmih suspended by a thin membrane, which is broadest at the 
arterial niurgini and tliis is the thickest and most muscular, and forms 
the stem d the bianchia, by whldi it b atladied to the tniide of the 
ilcshy mande. 

1017. The opposite bnuachia of the ssme CntdeNfiah, in which the cdour of the 
fine injection is better preserved, and the vascuhrity of the gill more 
beantifolly displayed. 

Besides the great extent of surface whidi is exposed by the complex 
structure here disjilayed to the cnrrcnts of sea-water which incessantly 
traverse the branchi.il ravity, the respiratory function in this and other 
dibranchiate Cephalopods is further perfected by the supcraddition of a 
ventricle for the express purpose of propelliug the venous blood through 
thegitt. (See Nos. 901, 902.) 

7. In Fishes. 

a. Wkmtht w§iM^ Cwrmta fan MA «* mi wf ^ tim Mknmlkmatkkt 4|Mrfiim. 

1018. A section of the anterior part of the Sontb Sea M jsine {Heptatnma dr- 
nUtm, Dumkril), showing the giUs m seven on cither nde, and the 
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conovpoadiiis external nid intenal tperuumivfakli iodinii,aiid ia 
which bristles are iiiMrtML 

The gills are circular flattened sacs, and are conne<^ted by short can.ils 
leading from opposiir ^uieii to the parietes of the body id one direction, 
UQd to the pharyux m the other, the termioations of the canals formiug 
dra apcrtuns above oientioned. The fluee anterior biaiicbhe of die left 
Mde am lennomd. 

The heart is preserved, and Ae brandual artery is seen to ifivide at 

once into two branches, corresponding to the separate branchial arteries 
of the Cephalopoda, each branch diverging and supplying the gills of its 

respective side. 

1019. One nf flu- branchiit removed from the preceding specimen, to show its 
form and the canals by which the respiratory currents are conducted to 
its interior. 

1020. Another branchia of the sane, unopened, with a small section removed 
from Ae margin to show die cloae*set hmioA. 

1021. A longitndhial section of another of die biaachke of the same specimen, 

showing die respiratory lamina converging from the circumferenoe to 

the centre where the aperture of the obUqae passage lea^ng to the gill 
is sitoated, and throiigh which a bristle is j^aoed. 

1082. A section of the anterior part of a Lainpern {Petromyzon marintu. Linn.), 
minutely injected, in which the seven braiichifc of the left side, and their 
corresponding external and pharyngeal ajjcrtures, togetlier with the heart 
and branchial artery, are well displayed. The mesial conjugation of the 
vaactdar system of the brandus haa here advanced fiudier than in the 
Myxuie, the artery controdng single nntS it reachea the interval of the 
third and fourth gill, where it divides into two branches, which supply 
the three anterior pairs of respirator)- sacs. Of these, the sixth is laid 
open, showing the component vascular laniirn , wliirh ronver?e, a-" In the 
Myxinc, but in a less degree, towards the two aperturcb, whicli are here 
situated on the mai^ins of the sac. 

1023. i he opposite side of the same Laniperu, with the branchiti; in situ, except 
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the seventh and one luilf of the sixth, which have hccn removed. Bristles 
are passed through the apertures of the branchial sacs, and the corre- 
spomhnp ones of the pharynx and integument. 

1024. A portion of the rnoicty of the sixth branchial sac removed from the pre- 
ceding preparation, showing the structure of the respiratory lamiuaE?, 
which are made op of imaller tnnawnt plica?, upon whidi fim branchial 
aiteriet mmotely aubdivide, a great extent of a lucvlkt SQiperfidea beiii^ 
thua ezpoMd to the respiratory cnrrenta. 

1035. The other part of the same gill, in wbidi the component laminae are se- 
parated by the stretching of the sac upon a convex sarJkcc, and their de- 
licate and complex structure more dearly displayed. 

10S6. Tlie seventh branchia of the same fish, laid open ta show the two series 
of vascular WminB projecting from opposite sides of the sac, twenty-six 
on each side. 

1097. A small portion of a Lamprey {Petnm^faiMflttviatiUs, Lnm.), inth four 
of the bmnehial snes of the right side mjihi, and their corresponding 

fxtcrnul apertures. 

■1088. A similar specimen from the opposite side of the body. 

1089. The anterior part of a Lampiey, showing the seven brandiial apertnics 

of both sides, and the corresponding gills of the left nde partially ex- 
posed. When the Ltmpn y is firmly attached, as is connnonly the case, 
to foreign bodies by means of its suctorial mouth, it is obvious that no 
water can pass by that aperture from the pharynx to the gills; it is there- 
fore alternately recdved and cxpelkd by the external apertures. If a 
Lamprey, while ao attadied to the side of a vessel, be hdd with oneserks 
of apertures out of the water, the respiratory currents are seen to enter 
by the submerged orifices, and, after traversing the corresponding sacs 
and the pharynx, tn pass through the opposite hranchite and to be forcibly 
ejected therefrom by the expos4:d onhces. The same mode of respiration 
must take place in theMyzine while its head is buried ia the flesh of its 
prey. Hie Cydottomons fishes thus present an obvious affinity to die 
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Cephalopoda, in as much at tlw bmwhttl oinrab ate bdependcDt of tlw 
■ccioiit of the puti eonoenwd in def^nthioii. 
1030. The head of a Lamprej, dissected, to shoir the comiuttiucatioa of the imall 
ajwrtoie on its upper port wHh the phatyns. 

b. Whtrt tU n^imarg CtrrmU rnttr <y l*« Montk, mid eiptlUi <f w» — tack Mt. 

1081. The four brancbw of die right side of a Cod-Bsh {Cadus Morrhuot Linn.) . 
Each of these organs is of a cresccnted fnrm, and is composed of a 
donWc series of elongated cartilaginous luiiiiii.r ■snnportin','- tlie vas- 
t uliir membrane in whit h the respiratory change of tlie blood is effected 
as it pa^sscH in a state of minute subdivision through the branchial vessels. 
The cartilaginous lamfaie are attached to the fonr hraachial arehet of the 
hyoid bone, ftom vhkh arches tbi^ m£ate in a dtreedoo outwanis and 
backwards. Fkom ^ ooncaritf of the first biancliial ardh a aeriea of 
•tnwg anvascular laminae extends inwards, SO as tofiMin addisaoe to die 
gilb a gttn« t the substances taken into the month for nourishment. 

1032. A transverse section of the first gill of a Cod-fish, .showiner »hr extent to 
which the two scries of hranihial hiinina- arc united, and their structure. 
The branchial artery runs uloug the convexity of the supporting arch in 
the interval of die base of the hnndiial lanuBse; die tmnavefse section 
of its area is dieiefore here seen. It gives off two hnndMs opposite each 
pair of the laniine, which pass ontwards to the end of die oiiiting sub> 
stance, and dien severally subdivide, one of the tanoli extending along 
the internal margin of the branchial lamina to its extremity, the other 
retrograding to its base. From these ramulithe minute transverse vessels 
are given ofl, which di'<tri!nn« the blood over the papillose surface of the 
lamina;, and ultimately form the branchial veins from which the systemic 
artery is continued. The parts being minntety injected well display the 
vascularity of the re^ntory membrane. 

xm^i. A portion of the same gUi, widi the free extremides of one series of 
the brandual bunintt cut off. 

1033 A. The bimidii« of bodi sides of a Mackerel {JSemker Scmkm, Lmn.) 
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inintttslj tajcctedy shoving how they are suspended from the bfmdual 
archesit and how these are prevented from coming into too dose contact 

by the tubemdar projections at the sides of their concave murgins: the 
defensive unvasculur laminae which project from the concavity of the first 
arch are also seen. The number of branchi^ in this, as in all o=«rnus 
fishes, is eight, which arc dispoaed iu pairs and grRdonlly diniuuah in 
size from hct'ore backwards. Presented by Joshua Brookes, Es(j. 

1034. The anterior part of the body of a Mullet {Alugii Chelo, Cuv.). The oper- 
culum, or gill-cover, of the right side ia removed, and the branchiae dis- 
sected away to show the delicate fringes attached to the concavity <tf each 
fannchia] arch, for the purpose of peeventing the passage of food or other 
substances between the branchial interspaces. The ddicacy of this pro- 
tecting apparatus has an evident relation tu tlie nature of the food and 
the minute division which it undergoes before deglutition. 

1035. A longitudinal section of the anterior part of the body of a Conger Ed 
( Conger mtignris, Cuv.), showing the branchial cavity and gills, which are 
niiniitely injected. The water, which is admitted by the mouth, passes by 
five oblique apertures into the branchial cavity, and is forcibly driven by 
the simultaneous action of the branchial arches and operculum through 
the interspaces of the gills, and escapes by a single outlet, as in all osseous 
fishes. Thu outlet in the Conger and other Eels is a small vertical fissnte, 
situated at some distance behind the gills ; the branchial cavity is diere- 
fore proportionately elongated, and the escape of fluid from it is conse- 
fjuently impeded. As tlie britiahial laminuc arc thus kept apart and sup- 
ported by the contained fluid, which insinuates itself everywhere between 
theui, the circululion gocij on in thcui uuiutcrrnptedly when the hsh is 
out of the water ; and as fresh air is probably absorbed from the sur> 
rounding atmosphere as that which was originally mixed with the 
water becomes detmorated by tiie respiratory process, the fish is enabled 
by this modification ai the bnncliial antamtus to remain out of its n»- 
tural element for a considerable length of time. 

1096. A portion of a smaller Conger, widi the biandiial cavi^ exposed on one 
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as 

nd^ ud kft entife oo the opponte. Th« bnnclkw b«fe the ••me 

structure as io other osseous fishes, but the aidies of lupport are desti- 

tme of those defensive frinf^rs which are genertilly pfeiMlt OH tbcircoD^ 

cave mftrgius in the rest of the class. 

1087- Thret branchisc of the Conger, minutely injected, «ho\vinf; the double 
Mries of their component vascular lamins, and the unarmed concave sur- 
faces of the cartilaginous arches. 

1038. A portion of the remaining hranchia of the same fish. The cot extremities 
•bov tibe extent to ^ich the two leriee of bnncbial laminB are united, 
aad die defieate tvaiMvetie hunintt of the second order on which the 
btaacbial fenda nhimatelj aubdiTide. 

10S9. A longitodinal section of the anterior {mrt itf the body of a Fipe-fieh 
{Sjf$^gmalim mAescMM^ Rtaao), showing on one side the five apertures 
leading from the pharynx to the branchial .cavltf , and on the other side 
the single small outlet. 

1040. The anterior part of the same species of Syngnathua, with the operculum 
removed on I)otli sides to show the branchtcr, the component lamin-d! of 
whieh are collected into tufts, arranged in a double scnes along the con* 

vcxity of each branchial arch. 

1041. The anterior part of the body of auotlier species of PijM^-fish (Syni^athm 
aquormSf Linn.), with the opercular covering of the right side removed 
to show the branchiae, sintihirly composed of a double series of tufts on 
each of tile four arches, but with the tnfts smaller and more numerous. 

1042. One of the giUs of a Stnigeon {j^^ptiuet Anrw, Likn.). It is c«sen> 
tiallj of the same structure as in the ordinary osseous fishes, but diSns in 
some respects as to form. The carve of the branchial arch is moie con- 
siderably and tlie pain of laminae are united for a greater extent. 

1048. Six pain of branchial lamine of die pll of a Stnigeon. The vaseolar 
twqpiratory membrane has been removed to show the delicate bnndwd 
prooeaaea of the cartilaginons stem by which it is sustained. 

1044. A sm^ pair of the branchial laminae ftom the same giD, showing Ae 

m2 
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flstent to which tliey ate united, the thicknem of the cartilaghioiu ercb 
on trhieh they are mpported, ind the d^cete pioeeeiei nhich extend 
frani dmf outer sntgini* 

c Wim tit rqpMnftry Qtrrwrff wfir ty tit Mamik, ami art nrptBtd ifffimOr^lm«»mA*idtt 

1046. A portion of one of the glUs of the CepM^eptmtMtmto, Bawcroit. The 

lartilaginous component laminae of this singtilar gill arc apparcntlj 
attadied by only one extremity, viz. to the branchial arch. Their Ixee 
margins are convex, and supjiort an imliriratpd vutIp*; of small semicir- 
cular bara transversely disposed, the convex edges of which are armed 
with minute teeth, or spines. 

1046. A sectiou of a Cramp-fish, or Toqicdo, {Rain Torpedo, Linn.,) showing 
the internal and external branchial orihces of the left side. The branchtx 
an five in nnmher, and are supported hy as manv brandiial aithes of the 
ot hjoides; bnt instead of benig suspended freel j in the branchial chamber, 
dieir convex margins adhere to the integument^ which extends over the 
Iwandiial interspaces, so as to leave only very small outlets for the re- 
spiratory cmrrents: bristles are passed through these orifices. 

1047' A portion of the first or anterior branchia of a Torpedo. This differs from 
the remaining four In having the component vascular laminsc confined 

to the posterior surface of the supporting membrane ; the cartilaginous 
rays upon whicli tliis nieiubrune is spread, and the branchial vein, are 
alone seen on the opposite side. 

1048. A portion of the first and second branchiae of the same fish, showing the 
perpendicular vascular laminae projecting, in the latter, from both aides of 
the apparatus of support, which consists, as in the first gill, of membranes 
spread upon diverging cartilaginous rays. From the continuatitHi of the 
anterior layer of the supporting menibrane of tihe secimd gill with ditat 
of the 6rst, a cavity is fonned, which indndes the opposite laminae of 
the two gills, and is n close approximation tO the completely sepoiuted 
branchial sac of the Lamprey (No. 1036). 

1049. The concsponding ports of the same bnnchiat, widi dieir eonnecttng 
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memSrane divided, and the sar, which it formi. thus laid open to show 
the opposite scries of component vascular laminx. 

1050. The third branchia of a Torj")edo, showing the strong cartilaginous arrh 

at the basis, the supporting ineuibrane, and the series of transverse, vas- 
cular, plicated huninee on both sides of the membrane. 

1051. The fourth branchia of the sauie, iu which some of the carlihiginous rays 
' which support and move the branchial membrane arc exposed. The 

concavii^ of tlie bmidinl arch may be observed bodi in thn tnd tbc 
pteeedio; apedment from tbe Torpedo to be improvided wUb tbe lamimei^ 
teedi, or Mpetities which serve to defend tbe entnuice of liie biancbial 
cbamber in movt of the pnoeding cKeraplei of Ibe icepimtory orgwni of 
fieh. 

1052. A small portion of the fifth branchia of the same Torpedo, showing tbe 
stracture of the component lamina^, each of wliich is made up of close- 
set transverse folds, sustaining the minute ramifications of tbc branchial 
veitelsy and presenting in the aggregate a enifiioa of fast extent to tbe 
mpiiatory cnticnts. 

1053. A similar section from the middle of the branchia. 

1054. A pair of the couipoueut vascular lamina', separated, showing their mar- 
ginal vessels, and tbe transyene folds on which these ramify and sub- 
divide. 

1055. A nngle lamina of ^ tame gSL 

1056. A simihr preparation. 

1057- A section of one of the component lamina: of the same gill, in which the 
secondary lamioB may be obierved by a lent to be again trantTcrsely pli- 
cated aa in the gill of the Cntde-fiab> 

lOSB. A rimilar pnpaiBlion. 

An (he preceding specimeM horn the Torpedo have been minutely and 
brilliantly bisected. Tbe bianebiil venel, vhich ataoda in die relation of 

a trunk to each decreasing series of laminae, alwayi rant along the 
margin, and givea off iu branches at fight angles. 
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lOfiS A. A section of one of the gills of the Basking Shark {SeiaeAe majclma. 
Cuv.), showing on a large sciile the structure of the component vascular 
lunin«, and the miucularity of the a^ptum, to the tides of which tbej 
•le attached. Ihtpand Mr, C^* 

1069. A -verticd iccdon of ^ anterior part of Ihe gray EbaA (OalNw cem- 
mumti Cov.), diowbg the five large orifieea of the pharpx leading to the 
eepacate faiaiichial panageif and the comip<niding small vertical <videti 

on the external surface. The branchiul arclics arc here seen to be pro- 
vided with pyramidal processes, which defend in some degree the entrance 

to the respiratory cavities. At the anterior part of tlic post-orbital aper- 
turp a few small vascular lamina: may be obser^'ed, like n nulinicntary gill. 

The form and disposition of the teeth ; the oesophageal processes, and 
the cranial and vertebral cavities are alto well displayed in this specimen. 

1 060. A section from the opposite side of the same specimen, showing the re- 
lative dnekneaa of the branchial arches, and the dispontion and rdative 
extent of the component laminm of each gilL 

1061. A fintns of the hbm Shark (Cntkarim giauettSf Cuv.), showing the tem- 
porary octcmal branduse peeoiiar to diat state. These consist of nn^ 
meroQs elongated filamenta, which project firom the branchial apertures 

immediately anterior to the pectoral fins. Each filament contains a 
single minute reflected vessel, in which the blood is thus submitted to itut 
action of the surrounding medinm. The pedicle of the yolk-bag is seen 
attached to the abdomen. 



Scries II« Aeration of the Blood by ooieaDB of both Gills and Lungs. 

tstiBSERiEs 1. Throughout Life, us m the ' Perennibrttnchiate Ampfubiant* 

1U69. A Siren {i^ren /aeertina, Linn.), with the ventral parietes of the abdomen 

removed, together with all the viscera except the lungs, which have been 
distended with spirit. These commence immediately below the pericardium 
and cxttiud aliuost to the aniu. A bristle ia passed through the trachea. 
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and die laryngeal orifice it expoied hf tke tanotml of pert of the cnuiittin. 
Ihe bvancbne are external, tlnee on cadi aide, and auqwiided to four car- 
tilaginoaa aichea of the hyoid bone. The thfee tntttiud bienchU aper- 
tmea of the left aide may be aeen. 

1003. The right side of the head of a larger specimen of the Siren lacrrlina, 
showing the braiicliial arclu's and gills of that bide. The first and fourth 
hrnnchial arches are fixed, the iutermediate ones only being free. Their 
concave margins arc provided, as in niany fishes, with small pointed pro- 
ceuei, vhich lock into one another and defend the biaachial paasagea. 
The giOa inenaae in iim from the fint to the third, whidi is aiupended 
to both the tbiid and fowtii aiehea. They are anbffinded and fim- 
briated inferiorly, where the surface it moit vascular : the hranchial 
arteries may be seen injected on the convex side of the cartilaginous 
arches. The origin iind subsequent reunion of the hntruhial vessels to form 
the aorta arc shown in the specimen No. U14, from which this preparation 
has been taken. 

1064. A portion of one of the lungs of the same bircu, laid open to show the 
ramificatimii of tiie pnhoonary artery, which fom a vascular network 
upon the internal anrfiMe of this simple reapiratoiy bag. The foUowing 
it Mr. Hnntec's description of the twofold reapicatory i^peistoi of the 

Siren. *' On the posterior and lateral parts of the month are three 
oponing«i on carh ><i(le ; these are similar to the slits of the gills in fish, 
but the partitions do not resemble gills on their outer edges, for tliey 
have not the comb-like structure. Above and close to the extremity of 
each of these openings externally so many processea arise, die anterior 
the emalleel, the posterior die Lugeat ; their nnterior and bferior edges, 
and extremity are serrated, or formed into fimbriae; dieae proOBSsea fold 
down and cover the slits externally, and would seem to answer the par> 
poses of the comh-like part of the gill in fish. 

''At the root of the tongue, nearly as far back as these openings reach, 
the trachea iiegins much in the same manner as in birds. It passes back- 
wards above the heart, and there divides into two hnmebei, one going to 
each lobe of the Inngs. The hmgs are two kng baga, one on cech aide. 
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triydi begin juit bdiind thi linrt, and paa* tedk llmyngh die wMtt 
leaglli of dbe mbdomen, ncaily as ftur a* die anus. Tliejr ate laigeat in die 
middle, and lioiiey«ooni1ied on die internal surface thmuj^ dieir uliole 
lengdi.' FhU, l¥tm. Ifi. p. 907* (17M.) 



2. For a limited period of I'i/c, as tn the ' Caducibranchiale j^mpfubians* 

The larva of a Newt i Triton palustris, hian.), with a portion of the head 
removed to show tlic internal branchial aperture of the right side, through 
vhidi a brisde is paHed. Externally the biaachMS an shown, wluch are 
three in nvinber, progressively tncieasine in «ae» as in die Siten, but 
more minntely and deeply dirided at fringed iaftrioily, fbr die subdi- 
vision of die hrandiial Tsssds. 

1066. The left Hide of die head, with the corresponding branchiae, and anterior 
extremity of the same specimen. A bristle is inserted into the long. 

1067< The larva of the Rana pnradoxa, LiMH.> with the cavity of the month hid 

« open to show the branchi;il and larvnpfji! orifices, and the fibdomcn ex- 

posed to show the rudimentary luugs in siiu, in which bristles have been 
placed. 

1066. The head of a larva of the same species, prepared to show, on one side, 
the branchid and hiyngeal apertures, and oniha opporite sidie, die three 
series of tnfied biancbiB piojeedng from die meinbianons arches, and 
exposed by the icllecttmi of the opefcuhr fold of meoibmie. 

1069. The lnn|s of the hm of the Ramapandom, A brisde is^ passed from 
die huTugeal aperture direcdy into the ri^ long, theie being no uiter> 
vening tradiea. 



Series ill. Aeration of the Blood means ot Trachea;. 

" The organs of respiration of the flying insect answer two purposes ; 
■—one, the purifying of the Uoody^he odier for flying. 
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" It is probable that they arc much too extensive for the first use, for 
in tlie Beads ^nej m vmeh hij^r than in the Fly, because it is much 
heavier in tlie bodj, and Aeiefore reqniTes mora of those oigMis to give 
it levity." Hwtfrum MS, OAmtmA'siv «m Itueett. 

1070. The cnnt or integument of a Silk-worm (Larva of Bambg* Mori, Fabk.) 
£vtded longitudinallv along the hade, and spread out principally to show 

tlic spiracles and the first scries of radiating branches of the alr-tnhes. 
The number of spiracles is eighteen, as in other Lcpidoptcra and in most 
Coleopterous insects. The spiracle? are connected by a longitudinal air- 
vessel, from which the secondary tubes ur broiulii v oris^iiiatc from points 
opposite the spiracles. The bronchia' are best been by looking sideways 
at the preparation. 

1071. A similar prepanition from a Siik>worm» which is stated in the MS. Cata- 
logue to have been **well fed.** 

1072. A similar preparation from a Silk-worm of smaller size, stated in the MS. 
Catalogoe to be ** of stinted growth iirom being half-starved." In both 
these specimens the bronchin have been dissected out more minutdj 
than in No. 1070. 

1073. The trachea or long^tndinsl comMCting ur«vc«d of a latcnl series of 
•ph«cles» widi the radiating biandies of die bronchte, dissected ont and 
removed from the body of e SIk>woim. 

1074. A Mmihr preparation. 

Tlie following is Mr. Hunter's description of the respimtotj organs of 

the Silk-worra. "From the dark spots on xhc ?-kiti. or openings of the 
air-diiets, we find a number of dark canals leading inwards, which, as they 
pass, ramify oti the whole internal parts like arteries. All these openings 
communicate with one another by a dark canal passing from one to an- 
other immediately on the inner surface of the skin." HunUnan MSS* 

1075. A larva of a Sphinx, with the ventral parietes of die body removed to 
show the wide digestive canal surromded by the minate ramificntions of 
the air-tubes : the spincles,are preserved on the right side. 

1076. An immature specimen of the Mok-cricket {GryUota^ rndgtm, L4tr.), 

VOL. 11. N 



Digitized by Google 



90 



nidi lihe ventnl aiid d«stnl p«riMt« of tlM a bd om en nwumd to ahow 
tbB primuy bnndies of Ae dMdwi on tlw nght side. Tlitio my be 
observed to radiate from the spiracles, the voBtml branchee only being 
connected together hy a longltudmal lateral canal, uaoally regarded as the 
principal trunk of the respiratory system of insects. Tliis preparation is 
alluded to in the following passage from the Huntcriaa MS. ' Observations 
on Insects.' lu a small Mole-cricket, which I supposed to be a male, I 
found tbe air-duett of a dark colour, very regular, one on each aide of 
dw abdomen, communicating acroest a good deal like the SSUcoWorm wbcn 
it li caiting its coat." Dr. Kidd obectvea (Anatomy of die Mok^aidEet, 
Pfdt. TWhw. 1836. p. 232.), " Now certainly in the Gryllotalpa, and, as 
I have reason to believe, in many other insects also, the longitudinal 
tracheae Ijt ar so small a proportion in their capacity to the aggregate 
capacity of the other tracheae, that in such instances they cannot he 
called principal tracheae. My own opinion in, liiat these longitudinal 
tiadiee serve as connecting channels, by whicb tbe insect is enaUed to 
dtieet tbe air to particidar paits for oocasiottal purposes.** Tbe appear- 
ances in iSbib Hunterian praparation coneqwnd with tbe above observation. 

1077. A Stag4ieetie {Lueamu Otma, ham.), vritb the dorsal paiietee of tbe 
body removed to show the cellular mtenpacet of the muscles and viscera, 

distended with red injection. The venous blood is similarly diffiised over 
the body, and the air is accordingly carried by the ramifications of the 
tracheae through every part, for the purpose of effecting the respinUoij 

change upon the slowly circulating fluids. 

IO7B. A Humble-bee {Bombus terrestris, Latk.) similarly prepared. 

1079. A similar specimen with the ventral parictes of the abdomen removed, 
shn^<. ii ig the dilated crop, or honey-bag, covered with ramifications of the 

air-tubes. 

1079 A. A Cock-chaffer {Melnlontha vt/lgaris, Fabr.), with the dorsal parietes 
of the body removed to show the oval membranous vesicles into whicli 
tbe air-tubes are dilated at various parts, and which serve as a reservoir 
of air. Pnpared Mr. Owns. 
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Series TV. Aeration of the Blood by means of Lungs. 

"The species of apparatus for brcatliing air, wliich I call Lungs, differ 
grcativ in their structure, having a rr L'^nl tr grudntion from one structure 
to another. The two great cxtrenu's ot their differences are thesp, — the 
one is, where the internal surface is large in proportion to the size of the 
cnity t kud Ae other, whew the cztctit of iot&ee U kn in proportioii to 
the «ixe of the curitj, Thw occMioai the uiiDMls poneming dmn to 
breathe diflerenUy : the fiiet ohliges them to hicathe qiiiddy j the other 
allows of slower respbatioii. 

" The first of these structures is where the lungs are divided into in- 
numerable cellf which are larger or smaller according to the body of the 
luugs. This strut ture obliges the animal to breathe more fre(|uently, a 
■mall quantity of air being divided und applied to a vastly greater extent 
of tnrbee and anmbar of exhaling veeidi, which therefore much sooner 
eiecte its parpoees, and a quicker expobuon it neoMiarily prodooed. 

** Thoee animab whidi have larger cavitiee in proportion to dieir enr- 
ftoe, in order to keep adne proportion between have commonl) 
two large lungs with few or no cells. This structure allows the air to be 
confined for a longer ^ace of tine, m it is longer before it can answer 
its purpose." Htmterian JUS. Caia/ogue. 

A. When the air it tqtpHed to the external svrftee the resptratery memirmte. 

1080. The 1^ of a Goose (j^m$ Amer, Limn.), injected, and with i3bn shell 
removed, in order to show the albntois, or vascular hag, which lines the 
shell and serres as a temporary lung to the chick during incnbaUon. 

When the development of the chwk has advanced so far as to the di- 
stinct formation of the four extremities, the circ ulating fluid then rcijuires 
a distinct organ for its purification. This is efletrled by the growth of a 
smaU vesicle from the lower part of the intestinal catiul, which rapidly 
expands, andj insinuating itself between the yolk and the white, attains 
to and spreads itsdf over the whole inner snrfiwc of the ahcU. The 
nnlnlical arteries and veins are coentended with, and lamiiy over its 

m2 
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and the air permeatingthe porous sbell iitppliedto die Uood in tbis ttate 
of mmutB diTuion, and tbe lequiitte leapiiatoiy cliange ia thna eftcted. 

B. Where the air is eytplied to t/te interna/ .surface of the resjnralory ntert^ranc. 

I. InMoibukt, 

1081. The soft parts of a Snail i Hrlir prmntia, Limn.). The puluionary sac, 
wliich receives the air by an anterior orifice on the right side of the neck, 
is iaid open from that orifice to the opposite extremity, and the roof of 
the cavity, upon vludi the pnlmooary artery or continiiation of the vcina 
of body raniifieay is tamed back to ahow die retieidatioii of the vaa- 
cnlar and Teapiiatorj aot&ce. The paHa have beoi injected widi aiae 
and vermilion. 

1062. A similar specimen, with the left parietes of the pnlmODarj aac removed, 
and the ohfice by whidi tbe air is admitted and ezpdled left entire. 

1083. Hie portion of die vaaeaihr parietes of the pulmonary aae, removed from 

the preceding preparation, and inverted, to sliow tlio ramificatinns nf the 
pulmonary vessels. These are continm d t i nni the veins of tiie body 
without the interposition of a propelling ventricle. 

1084. A bimilar preparation. 

1085. The roof of tbe pulmonary sac of another specimen of Helix pomaiia, 
with the vessels injected. 

1086. A similar speeimen, with a bristle inserted into the rectum, which termi- 
nates dose to Ae orifice of die pnlmonary aac. 

1067- A Slug (Zrtmox ater, Linn.), with tbe pulmonary sac laid open, showing 
die vasctdar and redcnlate snr&oe continued over tbe floor as well as 
die roof of tbe respiratory cavity. The mncous or urinary gland may 
also be observed surrounding the pericardium. Blisdcs are inserted both 
into tlie orifices of the gland and ab^bag. 

^'Tbt vessels of die bmgs of those animala whose whole blood posses 
through diem are confined to the lungs« and faings only, as distmcdy as 
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if the lungs were a separate animal* ; but thu ia not ihe case with the 
Amphibia, for we find ik» veiaela oS the long* of the Turtle eominnnicat« 
with those of other parts, audi aa the vessda of the «esophagna« which 
shows that die hlood of that part is not so perfect in them aa io others. 

From thiH it must appear that the lungs are not of that consequence in 
this class of animals that they arc in the more perfect, for the lunj:s 
themselves appear to share in common with the other parts. Some of 
the blood which just cauie from llie lungs returns hack aj^ain to tln ni, 
which would appear to answer no ptupose } and, ou the other hand, a 
coiuidmhie quantity of the blood which had undergone the general dr- 
cuhtion (and therefore would appear to require refinement), jnst letums 
through the same course. It would appear from tibia admixture that it 
was not nrcessary that the whole of the blood should have undergone 
a thorough change for its greatest motion; yet we do not see why the 
lungs should have a part of their blood of the perfect kind. 

"The cells of the lungs of the Amphibia seem to increase in size, the 
further from the trunk or trachea, so that the trachea and its ramiticaiiunh 
bear no proportion between them and the odls.** 

Amleriicii MS* Catal^ue, 

loss. The anterior part of a Snake {CoM«r tuOrw, Lam.), with the ventral 
parietci removed to show the single lung m titu. It ia a simple elon- 
gated sac, with the parietes, compoatng its anterior fonnh* highly vascular 
and spongy, for effecting the respiratory change in the blood ; hut gra- 
dually assuming a thin membranoua and slight^ vascular structure, to 
serve as a reservoir of air. 

1089. A longitudinal section of the lung of a Water Snake {Pe/arnis bicolor, 
Ual o.), showing the continuation of a tracheal canal along the lung, for 
the pajisage of the air to the lower or posterior part of the respiratory 
cavity. 

lUiN). A similar section from the lower part of the lung of the same Snake. 
* "However •imply iia to it* UM, it would appear not to be so ncceMary n we isMgiM, li ia 
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1091. AloBgitiidiaal Kdkn of the lung gf * BiWlw iiwW (O^^tttdiu ianidiu, 
LniN.), showing the delicate teticillation of Hs internal snifiice, and the 
terminution of the tmchcd c«iw!l» whidi ii coiitiaaed down A» vcntnl 

side of the lung. 

1092. A longitudinal section of the respiratory ]inrtion of the lung of a large 
poisonous Serpent {Psaido-bua, Opi'Eu), showing its reticular structure, 
and the graduiil diiniuution ia the thickness and yaacnlaritj of theparietes 
tt it recede* from the tnu^a, which heie teradimtee at onoo at die mil* 
mencemcnt of the lung. 

1 099. A poition of the long of the sane Serpent. It has heen minntefy injected, 
and alfbrdi a heautifnl enunple the honejeomb itrttctnte of the pn- 
rietee of the reapiratory sac of these reptiles* 

1093 A. The lungs of a large Serpent (/^lAan Tigris, Daud.). Thej have been 
minutely Injected, and arc laid open to show the extent of the vascular 
respiratory portion, which is nearly the same in both, hut the right lung is 
principally prolonged to form the reservoir. A part of the trachea, the 
two pulmonary arteries, and single puhnonary vein are also pfeserved. 

JV^ptfvtf ijf Mtm Own. 

1004. A Slow-worm {Angtus JragiU*t Lnm.), widi the ventral paiieles of die 
body removed to show Ae longs. These are of a membranoos stmctare 
and of small extent: die left is abont half die sine of the right. 

1005. A Newt {IHtm p«kuin», LADUim), with die ventral paxietes of die 
body removed to show the lungs in n/u. These consist of two diin 

memhranous sacs, which reach to the pelvis. The cranium is removed to 
show the '<imp1o laryngeal apeftaie at the root of the tonguBj in whicli 

aperture a liristlc is inserted. 

1096. The lower jaw, anterior extremities, and lunsrs of a Newt, injected, to show 
the form, structure, and vascularity of the pulmonary sacs. 

1097> Tlic lung of an Atnphihious Reptile. It is of an elongated pointed form, 

finely notched along the anterior margin. 

109S. A Frog (Bona tmpmtriot Limm.), with the Inngs injected m mm. The 
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left lung baa been laid open to sbow the cellular parietea, and the extent 
to which they encroach upon the cavity of the lung. 

1099. A single lung of the Frog injected, and laid open. 

1100. A single lung of a Toad {Bu/o vulgaris, Lal'RENti). Its parietes are 
cellular, like those of the Frog, but thinner. 

1101. The lungs of a large Batrachian. One of them is laid open, showing it to 
be more minutely cellular than the preceding. 

1 102. The lungs and larynx of a Btdl-frog {Rana pipiens. Linn.). A small ac- 
cessory pouch is appended to each pulmonary sac. 

J 103. A Surinam Toad (Pipa monstrosa, hxvn.), with the ventral parietes of the 
abdomen reflected to show the thin membranous lungs in situ : they are 
of considerable breadth, and extend downwards to the pelvis, as in the 
Chelonian Reptiles. 

1 104. The lower portion of one of the lungs of the Surinam Toad, showing its 
large cells, and their dense and slightly vascular parietes, being adapted 
at that part to serve as a reservoir of air. 

1105. The lungs of a Chameleon {Chameleo plamceps, Merrem). These are 
remarkable for their size, for the delicacy of their parietes, and the number 
of elongated raecal processes continued, Ukc the air-cells of birds, from 
their anterior and inferior margins. Each lung is partially dinded longi- 
tudinally at its superior part into two cavities, which have their vascular 
surface increased by subdivision into cells for the purpose of respiration. 
The inferior appcndiculatcd part of the lung is of a simpler structure, and 
serves as a rcser>'oir of air. 

1 1 06. The limgs of a Chameleon, showing the simple membranous stracture of 
the caecal processes or appendages. 

1 107. A longitudinal section of one of the lungs of an Iguana {Iguana lubercu- 
lata. Linn.), showing the size of the cavity, and the relative \'ascularity 
and complication of structure of its parietes. 

1 108. The opposite section of the same lung, showing the smaller divisions of 
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the genenl cavity, and the tpoagf atr act m e mi vucnkritf of iht septa 
whidi fofm their paiietes. 

1 J09. A kmgitiidiiial aecticm of the oppoiite lung of die tame l^uaiia, minately 
injected, and »ketmaii» inflated and dried. In thia preparation ia beauti- 
filUy shown the rcticolate disposition and anastomoses of the pulmonary 
vessels in whicli the l}lood is submitted to the atmospherical influence ; 
and the whole niav he rpparded as representing a magnified view of one 
of the minute aud iimuoierabic air>cclls into which the lungs of the Mam- 
maStt are snbdivided. 

1109 A. A longitudinal section of one of the lungs of a Tortoise {Chelydra ser- 

pentina, Schweicuek). This presents a further stage in the complication 
of the lung : the general canrity ia fivided into eight oomparttnentSj and 
the vascdar re^iatory aniftce ia Gonseqjuendy increaaed. Tlie auhdi- 

vision of the parietes into cells is greatest at the upper or anterior part 
of the lung, as in the preceding examples. The bronchia extends to the 
lowest compartment of the huig, and its ligamentous structure is con- 
tinued over the margins of all the larger c^s. 

1 1 10. A yotmg Turde (CXeMa CKreUa, Bkocn.), with the ventral paiietes of 
the body removed to show the lungs m tihtt vbtdi extend over aU the 
hade pert of die ahdomen down to ibe pdvis. 

1 1 10 A. The long of a Oreen Tnrde {CM«m» Jlfydu, BnocM.) injected and 

laid open, showing the extension of the respiratory surfekce by numerous 
additional divisions of the general cavity^ each of which is again subdi- 
vided into cells. Altts. Brookes. 

nil. A section of the lung of a Turtle injected, in which the bronchia and its 
ramifications are hud open, and the cellular structure of the lungs is well 

displayed. 

1112. Another section of the same lung, showing the termination of the bronchia, 
and the continnation of the odlolar stmctnre to die extremity of the lung. 

1113. A section of the long of a Turtle, taken from the outer margin, where 
the cells are largeat, and dieir perietes least vascular. 
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1114. A. MCtkm of the IttBg of aTotde, ilioiriiig A« iBuMtien of levenl of the 
primafy divnioDS of the broiidiia, and Aeur node of eomnimicatioii nitb 
the cdloltf ilractiwe of the lung. 

1115. A. liniibiT Mction, ihownigthe tannination of the pdmuj ^nont of the 

bronchia. 

1116. A section of the bronchia with part of the lung of a large Turtle, showing 
the continuation of the cartilaginous rings along the air-tube after it has 

penetrated the lung. 

1117. A section of the lung of a Hawksbill Turtle {fiUionia mbrieata, Brocn.), 
the stroctnie of tvhich is denser than in that of the Cireen Titttle. 

1118. A longitudinal section of - one of the lungs of a Crocodib {Croax&ltu 
«mhu, Cuv.), The brondua enten dio middle of the fan^ and is con- 
tinned for the extent of an inch into its anbstance befoce it loses its caN 
tifalginOBa innolar structure; it then abmptly terminates in a dilated 
elongated passage, similar to those in which the bide branches of thf 
bronchia open. These passages correspond with the primary divisions 
of the pulijiooary cavity in the preceding specimens, and the air passes 
from them by namenms round apertures into the smaller subdivisions, 
fMniing the cdbdar strvctore of the long. 

1110. Another section of Ac upper extmnitjr of the same lung, showmgits 
atmetoie, and the comnranication of tlie fwiokaiy dongaled passages by 
means of hnge cdls at the perqihery die Inog. 

IMO. AnoAcr section Iron tiie lower cniiemity of tiie tame lon^ where the 

cdls are smaller and more numerous than at tiie upper. These prepa- 
rations of the Crocodile's lung have been minutely injected. 

1131. A longitudinal section of a lung of a smaller Crocodile, showing the con- 
tinuation and mode of termination of the bronchia in the lung, and the 
structure of the latter. 

1132. A similar section of a lung of the same aniuia], in which the primary 
passages have been laid open to their termination at the periphery of the 
hmgf whew their inteicommnnications are seen. 

1 138. A saetioB of one of ikt Itmgi of an Alligator, witii duee of die primary 
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air passages, laid qieii to sliow the orifices by wliich Ae ailr passes from 
dieiii to the smaller cells and sabdiTisioiis of the long. 

3. In Birds. 

1124. TIic termination of the trachea, inferior loiyiUt, bronchice^ and lODgt of a 

Drake [Anas Boschas, Linn.). Thu entire cartilaginous ring*! of the 
tracliea, the stcrno-tracheal muscles, the terminal boue of divariciitiou, 
tlie dilated laryngeal receptacle for vibratory air, the more delicate rings 
of the bronchia: and dieir compressed form arc well displayed. The luugs 
are undivided bodies and minntdr celhdar throughout ; they are notched 
along their posterior margins, from being closely impacted m the inter* 
Tall of the ribs at the back of the ches^ and they have the whole of their 
outer sur^e connected to the sarroun^ng parts, to easnre their dilata- 
tion and compression in the changes of the capacity of the chest pro- 
duced by the respiratory acfions. The necesstity of this general adhesion 
arises from the continuauuii ol several of the ramifications of the bronchia 
through the substance of the lung into air-cells, which extend into the 
abdomen like the lungs of reptiles, and are alio continued into Tarioaa 
parts of the body, even into the osseous system, to an extent varying in 
Afferent birds. 

1 125. The conespondmg parts, together ivith the heart and great vessels of n 

Fowl (i%dttamiir ChltuSt Linn.), to show their rdative positions. Tbe 
orifices of the bronchia on the surfaces of the lungs which communicated 

with the air-cells arc here very conspicuous. 

The pulmonary artery arises to the left of the aorta, the early division 
of which gives the appearance of there being three great primary trunks, 
as in reptiles. Tbe adimty ot birds to the cold-biood (Jvipara is further 
exemplified by die eontnnatioQ vi the aorta over tin r%bt bronc^ in- 
atesd of dielef^as in the mammifcrous animals. 

1 120. A transverse section of the lungs and posterior part of the diorax m 
Fowl, showing how die lungs are cmifined to the posterior part of tbe 
cavity \ as also thdr adhesion to the surrounding parts, espedally to the 
membiane in which the small diaphragmatic muscles are inserted* 
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1 ia7' A p 0 rtiou of the tnperficies of a lung of the Ottrich, showing the lai^ge Mf e 
of the puUnonary oelb at that part. 

4. In MmmaHg. 

1 128. The anterior part of a Mole {Talpa £ur(^nea, Iash.), showing the Imigs 
hijected» Ik m'Ai. Ilidr poaition appears to be lower or fiirther back than 
in other Mammalia, in consequence of the constdenble space in front of 

the chest, which i-^ i upied by the powerful muscles of the anterior ex- 
tremities. Tlu! heart is turned to tin; left side, and the middle lobe of the 
right lung extends across the chest to the siunc side. The diapiiragiri, 
which in Mammalia forms a strong partition between the cheat and ab- 
domen, is here remarkably muscular, and the central tendon is conse- 
quently reduced to a very snail rize. 

1 1S8 A. The trunk of a human fcetus, injected, from whidi the anterior parietes 
of the tbonx and abdomen have been removed to show the contained 

viscera in siiu, but more especially the lungs. These organs are hen^ as 

in other Muiniualia, freely suspended in the thoracic cavity, and advance 
forwards so as almost to conceal the heart, which is indicated by a bristle. 

Presmled by Sir Tf rn. Blizard, F.R.S. 

1129. The heart and lungs of a Kitten {Felis domeslica, LiNN.\ This prepa- 
ration shows principally the subdivision of the lungs into many lobes, and 
more especially the small azygos lobe of the right long, filling up the 
space whidi interrenes between the heart and diaphragm in thu and most 
odier quadrupeds. 

1180. The termination of die trachea, the brmidiim, andlongt, injected of a Rat 
{Mus decHmanutt Pallas). The right lung is divided into three k>bes, 
besides the azygos or middle lohe, which is of large size; the left long 

consists of a single lobe. 

1131. A section of a lung of a Dromedary {Cameius dromedarius, Linn.). It 
shows the continuation of the cartilaginous rings into the smaller rami- 
fications of the bronchiae ; but has been preserved, according to the MS. 
Catalogue, on account of tte fat which is aceonralBted on die e^ge of the 
lung. 

o9 
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1 192. A small portion of the lung of a Porpesse {Phocana comtmnis, Ccv.), 
showing' the teriuinations of the ultimate ramifications of the bronchiae 
in the uiinute air-cells ; and the continoation of the caitikigiDous rings 
into the bronchial ramifications. 

1 133. A similar preparation. (Plate XXVIII. fig. 2.) 

1134. The lobe of a lung of some small Qoadmped, with the air-cells injected 

with mercury. 

1 135. A small portion of a lung of an Elephant {Elephas Indints, Cuv.), with 
the air-oellf similarly injected with mercury : dried, and preserved in oil 
of turpeotiiie. 

1136. A imall portion of Hamn Inng, of wbich the dr-cdli bave Iwen filled 
^nth meKiifj, tliowiiig their ninate «ae: dried, wnd preserved in oil of 
turpentine. 

1137< A iiinitar epedniett. 

1 138. A eniaU portion of Hdinan long, injected willi lue end vermitioB. 
1 1S9. A iimilBr specimen. 

1 140. A similar specimen, in vrldcli the extreme air-cells have been pretema* 
tnrdlf dilated and broken down. 

SfcHiES V. Siphon, or Tube conducting Water to Gills. 

1141. The siphon, with a portion of the branchial chainbor and gills of a Volute 
{I'oluia, Lam.). The siphon is elongated, of a tubular form, but ope a 
through its whole length, and with two appendages at ita base. The 
mnicalar fibtes <rf vrhidi it is compoead an arranged driefly in the dr- 
ciilar direction, but the exterior ones are longitudinal. The brsDchis 
consist of three rows of transverse ckwe»set laminB. 

1 143. A PhoUs (BUIsr crupaAi, Lum.). The mnseohr tnhe, or siphon, by 
which the specimen is suspended indndes two canals ; the one furthest 
from the hinge conveys the respiratory currents to the tmancbial chamber, 
the other serves as an outlet to the ejtcrements. 
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Series VI. Trachea, or Tube conducting Air to Lungs. 

1143. A transverse section of (he Human traclica. It is componrd of a terics 
of cartilaginous hoopa or rings, incomplete behind, and cuunected to. 
gether by dense and elastic cellular tissue, and by a uiucoua membrane 
whudi Hues the tube. 

1 144. A poTtioo of tlie Hutnui tndm, hid open by an aiUerior longitu^aal 
Mction, thovk^ Ae orifice* of nunute miicou glewla, wbidi are aituated 
prindpaUy on that part of the lining membrane concapondiiig to tfae 
poaterior interapaee of the caiiilaginoiia RBgi. 

1145. Atranarersc section of the trachea of a Horse (Egttut Ck6aUus, Linn.). 
The cartilaginous rings are incomplete behind, as in most qnadrupeds ; but 
the unattached ends are Huttencd and expanded, and overlap each other. 
The diameter of the windpipe is regulated by muscular fibres, whicli puss 
transversely aooia dm liadK part of the tube from om dde of the cartt- 
hginOM rings to the other, being attached, not to the free eEtrentitiei) 
but at die angle wheie theae are bent hnratda. 

1 140. A iingle cartUa^ous ring from the trachea of a Horae. 

1 147. A aeelion of die trndieaof ftSheep (OmArm,ljain.). Hie cartOagioooa 
hoopa meet poeterioriy at an acute angle, and do not overlap eadi odier ; 

the narrow interspace thus formed is filled up with cellular oiembrane» 

so as to leave the area of the tube of a circular form. 

1148. A section of thr trnchca of an Ox (Bos Taunts, Lisv ) It is laid open 
longitudinally to show the thickness of the cartilaginous rings, and the 
longitudinal rugx of the lining membrane. 

1149. A section of the trachea of a Fallow-deer (^Cervus Dama, Linn.), showing 
the locking together of the cartilaginous rings, those which overlap the 
two contignoQe ringa anteriorly being reciprocally overiai^d by them 
poateciorlf. 

1150. A aecdon of the tiaehea of a GSiade {Cam^pard^ Qhr^u, Likh.). 
The poiterior part of the tube has been removed to ahov Ao dnckneaa 
of the ringa and thdr imbricated diaposition. 
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lldK A smiUer section of the same trachea, showing expanded and 

attennatcd posterior cxtreinit'u's of the cartilaginoas rings : those of the 
right side arc blended together in the portion here presenred. 

1 162. A sin^ cartilaginoas ring of the same trachea. 

IISS. Hie termination of the trachea and bronchia^ of a Kangaroo {Macrcpm 
major, Shaw), with several bronchial glands, of the usual dark colour, at- 
tached. 

1 154. A considerable portion of the trachea, with the luns:^ and heart, of a Sloth 
{Bradtfpus tridartt/his, Linn.)- The trachea, in this singular animal, 
passes dowu the right side of the posterior part of the chest to the dia- 
phragm, then is bent abruptly upon itself, aacendi^ and after another 
alight earre, dividea about the middle cf the diest into die brondiis. 
Each lung is composed of a aingle lobe, and the airceUa ue larger than 
in most other MaounaUa. 

1 155. A section of the trachea of im Ostrich (jStnU^ GmMAw, Lim.). The 
ringa are narrow and entire, as in the rest of the dass of birds i but 
they retain their cartilaginous texture. One of the longitudinal nraadca 
of the trachea is left attached. 

1 156. Anothrr ;< < rion of the same trachea, from which the posterior part of the 
tube has been removed to show the thinness of the rings, and the smooth- 
ness of the lining membrane. Botli the lateral longitudinal muscles, 
analogous to the slemo-ihjfroidei of Muiuinalia, are presenred; these re- 
gulate the length of the auMiriie, and accommodate it to the varied and 
exteosiTe motions at die neck. 

SsRUS VII, Larynx, or Organ of Voice. 
1. InMqttiUs, 

1157- I'he tongue, os hyoides, larynx, and part of the trachea of a Hawksbill 
Turtle {CMonia imMmff!, liaocN.). The aperture of the larynx is a 
simple longitudinal fi-Miri undefended by rctroverted pupiilie, or bv an 
epiglottis, but capable of being accurately closed by its constrictors. The 
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trachea is composed of entire cartilaginoiu riDgs, a« in pwceding spe- 
dment from the Oatridi. 

2. In Birds. 

1158. The tongue, pharynx, and superior larynx of the Carussow (Crnx ^Hector, 
LiNN.). The orifice of the larynx, oa in the cold-blooded Oi ipara, is a lon- 
gitudinal Bssurc, which in birds ia protected during deglutition by tlu- 
papiUa;, which project backward from the base of the tongue, and is here 
ftttther defended by a proceai extending backwMdi into the cavity of the 
Utrynx from the middle of the Bsterior snrftce. 

1 159. The teiminBlion of the trachea and the bronchiv of an Ostrich. The Ion- 

gitudinal or stcmo-lracfacal mueclea are here seen a$ they pass from the 
steraum to expand upon the sides of the trachea. At the termination of 
this tube the tracheal rings become thiclvened, rounded, aiul are protruded 
outwards so as to leave a cavity on cither side, which is 61]ed up with 
flastic substiince, which also extends into the area of the tube like a 
chorda vocalis, itutnediatcly above the coniniencement of each brouclitii : 
this vocal apparatus is not further compUcuted either by a bone of dn u- 
rication or other appendage. The hrondiitt arc provided with slender 
tings, are of the usual flattened forni at their commencement, and rapidly 
diminish in tiee as they recede from the trndica. 

1 150. A part of the trachea, with the inferior larynx and bronchie, of a Gannett 
{SiU» BntMnff, BnissoN.) In this hird diere is a second pair <tf muscles 
in addition to the pair of stemo^mchcal nmsdes exhibited In the pre- 
ceding prqMiations: they appear like sUpa of the j/mio-/racA«a/<r6- con- 
tinoed downwards, to be inserted into two small glandular masses lodged 
in depressions outside the origins of the bronchtse. 

1161. The inferior larynx of a Ruven {Cvrvus Corax, Lihs.), with a portion of 
the trachea, showing five pairs of musclea belonging to ih<- (ir^an of 
voice. From each lateral muscle of the trachea, besides tiie slip con- 
tinued to the stenmiii, there is one anterior portion which goes to \tf 
inserted into Ae Imt ring of the tndiea, and one posterior slip which i» 
attached to the first bone of the hnmchia. The fourth mnsde arises from 
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the end of the tnehea, and ii inierfad into the fint semidicntw bone of 
Ihn broncbie. The fifth muide hu a liniiler origin, and is alto etiadied 
to the fint brondual hone. 

1 16S. The inferior faurjnz and part of the trachea of a Bird, hud open to show 

the bone which traverses, from before backwards, the extremity of the 
trachea at the nngle of dnnsion into the bronchii^ and which supports 
the tympaniform membrane of the latter tubes. 

1163. The inferior larynx of a Drake {^frjas BoscAas, Linn.), laid open poste- 
riorly ti l sliovi the large bone of divanciitir n, and the dilated osseous ca- 
vitj- at tlic commencement of the left broiichiit. 

1164. The inferior larynx of a Drake, in which the hony dihitation has been 
opened on one side to iihow its couiuiujucutiun with the bronchia and 
tiadica, and on die oppoeite aide the brondiia and trachea are laid open 
to ahow the bone of divaxication. 

1 1 65. The entire tracheal with the anperior and inferior biry nges of the Gooaander 
{Jlfy-gtu SemUer, Lnm.). The mapmw aperture n a aimplelongimdinal 
cleft, undefended, aa in odier Ofipan, hj an qiiglottia. The ttaefaea pie- 
aenla a dilatadon at its anterior third, and there is a remarkable bony 
cavity at the tetnunation of the trachea, from wliich both brondiis are 
continued. 

1166. The longitudinal section of the head of a Porpesse {PkodMatommumt, 

Cuv.), showing the pyramidal larynx projecting into the posterior narcs, 
and embraced by the muscles of the soft palate, which .snrrnnnd it like a 
sphincter, Hnd cut off all comniumcation between the moutb and nostrils. 
A (juill is placed in the laryngeal aperture. 

U67. A lonpitwlinal section of the tongue, pharynx, and larynx of a Porpesse. 
The pyramidal portion of the larynx, which crosses the pharynx to pene- 
tiMe the pMtetior noetrila, ia eompoacdof the arytenoid cartihgea and epi- 
g^ottia, whidi an peeuliailj dongated and united by a conmon enveloiie of 
the mucoua aaenibtane, leanng aft die apes a tFantvene aenilunar ^lertnie 
fin die paaaageof theair. The laryngeal cavity intercepted by the cricoid 
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cferdliga h bid cqwn* Aovu^nnnmous orifices of mucoos foUidn uppn 
its aoterior and inferior iniiaccs. Bristles are inserted into the larynx 
and into one of the side passages of the pharynx, which is here left entire. 

1168. The OS liyoides and larynx of a Porpesse. Tlic tliyroid cartilage, from 
the grriit extension of the interior cornua, appears to be composed of two 
seuiilunar pieces joined hy the anterior extremities. The cricoid cartilage 
is incomplete anteriorly. The iBrynx ii Iiid open potteriorij to Aow tlie 
origins of die arytenoid cattitaees at its anterior part^ and ^ conseqnent 
absence of any vocal Ugaments. Between these dongattd cartilages and 
die root of the similarly elongated epiglottis, to which they are connected, 
diere are two lateral gkadular foias, which may be considered analogous 
to laryngeal saccali. 

1169. The tongup, larynx, and pharynx of a Porpesse, showing the division of 
the fauces into two passages, along which quills are placed indicating 
the course of the food in deglutition on either side the pyTamidal larynx. 

1170. The larynx aud pharynx of a Dolphin {^De/fihuius Tursw, i aur.), showing 
anterioily die dbove-mentioned division of the fimces by the extension of 
die larynx upwards, and posteriorly the continuation of the laryngeal and 
nasal passages by the spbincteiic disposition of the soft palate around the 
conjoined extremities of the arytenoid and epiglottidean cartilages. The 
oonuneneement of the asopbagtts and trachea is also shown. 

^'Thelaryttx tn most animals living on land is a compound organ, 
adapted bodi for feapiration, degluddon, and soond, which last u pro- 
ddoed in the actions of respiration; bnt in dlis tribe the larynx, I sap- 
pose, is only adapted to respiration, as we do not know that they have 
any mode of proflucinc' nound. 

" It is composed of os hyoides, thyroid, cricoid, and two arytenoid car- 
tilages, with the epiglottis. It varies very much in structure and size, 
whoi compared in animals of dilibient genera. These cartilages were 
much smaller in die Botde-noae of twentf-lbur Ibet kng, dum in the 
Fiked Whale of seventeen &ct, while tlie os hyoidea was nmdi larger. 

VOL. II. p 
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In tlw fiotdMiow tlie ot hyoidM ia compoaed of tbiee bonen^ be- 
•HkttwoiriMMe ciidiw«atiwMtoit,briii(pliMd«lMir«dMothjoi 
niddag fiye in alL Id the Porpoise, Piked Wlule, it u bat one 

bone, sligbtly bent, having a broad thin process passing up, which is a 
little forked : it hus no attachment to the bead by means of other bonea, 
as in many quadrupeds. 

" The thyroid cartilage in the Piked Whale is broad from bide to side, 
bat not firom dw upper to the lower part: it bea two latecal proceaaes, 
wb«^ are long, and paaa down Ae oatude of Ibe cricoid near to ha tower 
end, and aie joined to it mncb aa in bnman anlgect. Tbeae dMer in 
abape in different animals of this tribe. 

** The cricoid cartibige ia broad and flat, making the posterior and lateral 
part of the larynx, and is much deeper l)rhind, and laterally, than before. 
It is extremely thick and strong, flattriu d uu the posterior surface, and 
hollowed from the upper edge to the lower. It terminates by a thick 
edge on the poaterior part above, but irregularly at the lower edge in the 
canifa^ of Ae krymc. 

''The two arytenoid cattil^;ea are estremdy projectii^ and onited to 
each other till near didr enda } ate aiticalated on tbe upper edge of the 
cricoid, but setid down n process, -which passes on the inside of the cri- 
coid, hf'mg attached to a bag in the Piked Whale, which is formed below 
th( thyroul and before the cricoid cartilages : they cross the cavity of the 
larynx obliquely, making the passage at the upper part a groove between 
tbem : tbe cavity at this place swells out laterally, but is very narrow 
between the anterior and posterior atufacei. Tlw passage above, between 
A« arytenwd and Ayvoidcartili^eaj ia wide ftom aide to aide, and b con- 
tinved down on iht outride of tbe praeeaaea of Ae arytenoid cariiiag^ 
aa well as between them, ending below thyroid, whicb is Iblliciilated 
on its inner surface on the fore part of the cricoid cartilage. 

"The epiglottis makes a third part of tbe passage, and completes the 
glottis by forming it into a canal in several of this tril>e ; but in the 
Piked Whale it was not attached to the two arytenoid cartilages, but only 

in contact, or inclosing Aem at their b««e, ao aa to nudce Aem form a 
complete canala* • • . • 
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* J^le Bfow-liole, or Pasxagr for the Air. 

" As the nose in every animal that breathes air is a common passage 
for the ur, iiocL is also the organ of Rmelliug ; I shall describe it in this 
tribe M imtmncatal to bodi dMte purpose*. 

"There is a variety ia ■one qpedee of Aie aaiiaal wbieh ii, I believe, 
pecnliar to this otdert tbat », ^want of the ecme of endluigt none of 
those whidi I have yet examioed baring that MBM, except the two kinds 
of \Miali4)one Whale : such of course have neither the otCactory nerves, 
nor the organ ; therefore, \n them, tlie nostrils are intended merely for 
KspiratioD ; but others have the organ placed iu this passage as ia other 

« Tbe memfannom poitiom of die poeterior noitrib it one canal, bat 
wben in the bony pur^ in mott of diem* it is divided into two ; the 

Spermaceti Whale, however, is an exception. In those which have it 
divided, it i« in some continued double through the anterior soft parts, 
opening by two ontices, as iu the Piked Whale : but in others it unites 
t^usk in tbe nenibnnous part, making eKtenally only one orifice^ as in 
die Foipoiett, Giampu!, and Botl]e4HMe. At its beginning in the Ibnoes 
it it a fonndieb hol^ enrraundad bf a itiong aphinctsr muide for graep- 
ing the e^glottis ; beyond tide the canal beooinee larger, Mid opens into 
the two passages in the hones of the head. This part is very glandular, 
being full of folliclps, wlio^e ducts ramify in the surroundinir substance, 
which appears iatty and muscular like the root of the tongue, and these 
laniiicadona couunonicala widi one aaodMTj and contain a viidd elime. 

** In die Spenaaced Whale^ wbicb hae a eingia canal, it is dmnm a 
litde to the left side. After these canals emerge from the bones near the 
external opening they become irregular, and have several sulci passing 
out laterally, of irreenlar forms, with corresponding eminences. The 
structure of these emtucnccs is muscular and fatty, but lesa miucular than 
the tongue of a quadruped. 

"In die F^ipoiee dwce aw two eukl on eadi ride, two laige and two 
•man, widi ooncfpondingeniinencee of diiocnt ih^et, the laige onei 

f8 
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haag thromi into folds. The SpermaMti Whale has the least of this 
structure ; the external opening in it comes farther forwards towards the 
anterior part of the head, and is consequently longer than in others of 
this order. Near to its opening externally it forms a large sulcus, and 
on each side of this canal is a cartilage which rans nearly its whole 
length. In all diat I have examined, this canal, forwards from the bones, 
is entirelj fined with a thidc cntide of a daik colour. 

" In those which have only one external opening it is transverse, as in 
the Porpoise, Grampus, Bottlc-nosc and Spermaceti Wlialo, ice; where 
double they are lonsritadinal, as in the Piked Whale and the hirgre Whale- 
boae Whale, These openings form a passage for the air in respiration 
to and from the longs, for it wonid he impossible fbr dwse animals to 
breathe air tibroagh die mondi ; indeed I believe the biraian tpedes alone 
breathes by the moadi, and in diem it » mosdy from habit, for in qua^ 
drupeds the epiglottis conducts the air into the noae. 

" In the whole of this tribe the situation of the opening on the upper 
surface of the head is well adapted for this purpose, heing tlie first part 
that comes to the surface of the water in the natural progressive motion 
of the animal I dierefore it is to be considered principally as a respiratory 
organ, and where it eontatns the organ of smell, that is only secondary. 

" As the animsls of this order do not live in the medium which diey 
inspire, the organs conducting the air to tlie lungs arc in some sort par- 
ticularly constructed, that the water in which they lire may not interfere 
with the air they breathe. 

"The projecting glottis, which has been described, passes into the 
posterior nostrils, by whidh means it crosses the fhuees, dividing them 
into two passages. The entargemoit at the termination of the glottis 
obanrved in some of diem would seem to be intended to prevent its 
retraction ; but as it seems confined to the Porpoise and Grampus, it 
may, perhaps, in them answer some other purpose. 

" The beginning of the posterior nostrils, which answers to the pala- 
tum mUtt m the quadruped, having a sphincter, the glottis is grasped by 
■ it, which renders its sitoadon sdll more seoire ; and the passages Aroi^ 
the head, across die fiinces, and along the tiadiea, are rendered one con- 
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limied conaL Thii mioii ttf ^otdsiad epiglottis with tlie posterior 
iKMtril, nakillg only a kind of joint, admits of motion, and of dilatatton 

and contraction of the fauces, in deglutition, from the epiglottis moving 
more in or out of the posterior nostrils. This constnirtion of parts 
answet^ a parpote similar tu that of the epiglottis in the quadruped ; it 
mj be ODDnteei as tihe epiglottis end uytenoid cartilages joining 
to make • tabular or i^liiidrical epi|$1otlis, instead of a valvular one. 
The reasons vby tbete sbouM be so peculiar a cOBslmetion of parte do 
not at first appear ; but wc certainly see by it an absolute guard placed 
Upon the lungs, that no water should get into them. 

" This tribe being without the projecting tongue of the quadruped, 
and wanting it^ extensive motion and the power of sucking things into 
tbe niotttb, may probably require the oonstTOCtioQ between tbe air and 
luufs to be more perfect ; but bow £u it is so I irill not pretend to say." 

U^mUr, Om lf%aia, PkiL TVana^ vol. IxxvU. p. 416. (1787-) 

I171> Tbe larynx, pbarynx, and root of ibe tongue of a Fkca (CeAffoiytv 

iMtfer, Cvv.)< The soft palate here extends to tbe base of the tongue, so 
that the epiglottis projects into the posterior nares, as in the Cctacea, 
but the laryngeal apertiue is not siirrounded by the pharyngeal con- 
strictorii. Ihe mucous membrane is continued from the epiglottis to 
the apices of tbe arytenoidei, but at libe bottom of the cavi^ so formed 
the two chorde Tocales may be distincdy seen. 

1J73. Tbe oartihges of die brynx of a Lion (/bfir Zm, Limt.)» ebowing tbe 
large siae of die voeal organ, and die rounded contour of the e|H§^ottis in 

diifl species of Felis. From the narrowness of the thyroid cartila^^c an- 
teriorly, there is a considerable interval at that part between the thyroid 
and cricoid cartilages, a structure which obtains in all the feline animals. 

1,1 7^2 A. The larynx of a Jackal! (CVnii^ swrfw.y, Li NN It is laid open posteriorly 
and shows the large and well marked inferior ligaments, or chorda; vocales, 
and tbe deep laryngeal sacculi. The epiglottis is triangular ; the muscle 
which passes from its base to the tongue is seen in transverse section : 
odier mns^B, as die enah^jfrmdm, the /Ayrso^sy^^pfellMtf^ and u^treor- 
muUet, are also seen to be etron|^y developed. J ^qundfyJH^. Owem. 
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1179. The Itfyns of « iriute or albino yuietf of Baboon ( Cy m ap ka A i ti an 

SpMngiola} Hermann). The body of the os hyoidca U expanded into a 

hemispherical cavity, of whicli one half has hcen removed to show the 
sacciilub of the lining membrane of the larynx rnntinued into it from 
below the epiglottis ; in addition to which there are two lateral sacculi. 

1173 A. The larynx of a Monkey {Maracus Cynomolgtts, Cuv.). It is laid open 
posteriorly to show the chorda^ vocales, and the lateral and mesial sacculi 
laryngis : a bristle is placed in the latter, which is continued into the tri- 
angular cavity fonaed hy ^ body of tbe ob bjoidea. The thyroid gland 
M pieservcd to 4i#k. Jfhtptnd 6y Aft*. Owcw. 

11 73 B. The larynx and thyroid gland of the Onmgwntan (Smk Satyrus, Limn.)> 
In this Qaadnunanom animal, vhieh appronmateB the hmnan ipeciei lo 

closely in its general organization, there is no mesial laociiins laryngii, 

but the lateral sacculi arc greatly developed, extending outwards between 
tlic thyroid cartilage and os Iiyoidcs. The one on the right side is here 
preserved entire ; the opposite one has been cut off, and a bristle is passed 
through tbe aperture, by which it communicates with the larynx. In the 
adult Orang these sacculi extend over the whole nedc and part of the 
cheat The thyroid gland is proportionaldy much amaller than in Han. 

Prepared iy A6r. Onem. 

1 178 c Hie larynx of the Chimpanaee {Stmm Troglodyte, LniK.). It ia laid 
open poiiniorly, and ahowa two lalenl laccnli bryngiay which are nune 
developed than in Man, bat not produced to the lame extent as in die 
preceding species. They extend upwards and outwards, and the left sac- 
mi is continued forwards below the body of the os hyoides, which ia 
sligiitly expanded and hollowed oat for its reception. 

Prepared by Mr. Owen. 

1174. The larynx, with part of the tongue and pharynx of the hnman subject. 
The larynx is laid open posteriorly to show the lateral sacculi and the 
chordit ifoealci. 

1 175. "the cricoid and arytenoid cartihigea of the hmnaa hwynx. 
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Subdivision VL 

URINARY SYSTEM. 

" The bodies called Kidneys are glands intended for a secretion ot u timd, which 
in common language is called urine. Their ose is immediately to carry out of 
die cinettktioB todi piils ts ue uadem md olmnioiM, bcooming theeommon* 
acfrcr of dMs ooMtitDtioii; bnt ihoM parte mutt be curried off by a duuige bcMig 
performed in them, csoastitiitiQg e MoetUn. 

" These bodice ptobably do not exist in every animal, at least they are not to 
be found in every one, most of the inferior order*, of animals having visibly no 
such bodies, which is one mark of their infcriorir v. although it is probable that 
in them other conimou parta may serve the same purpose, or pcri'unii the same 
action ; for instance, it is probable that the intestines of sue)) perform the same 
olfiee. 

"Am dMie bodice, la tfame BBimab vbieb poaaeei them, «n to pofccB en 
ofliee pceulier to themaelvei, tbey are diiliiict pnti from all otfiexe in Ae body. 
" They are, from FMi upward^ m pant ; bot behnrFbbj ae k die CMde^fiab, 

Snail, &.C., there appears to be only one. 

"Their situation in the bodv raric? in different animals. 

"From Fish upwards they may be said to be placed within the belly of tiic 
animal, near to the iMck ; but below them, in tlie inferior orders, where both 
dieirnnmber and eitnatioii ai« not die aame villi duMO where diey aie evident, 
it beciwnei ferlain nfcether ench bodiee, whoeo nte ie not iewnajNaiely eeea or 
obviMM, are die ladneye or not; nor h it eo deiamiined iAet« diey n»y be 
placed ; as, for example, in the Gntdo-fiih dw kidney is b the anleiior part of 
the belly, ia the Snail by the lungs. 

" In some orders of animals they are verv drcnrascribcd bodies, beinp inrloi^d 
in a proper membrane or capsule, ;is m tlie most prrfert orfler<<, unJ in hoiiu- 
degree so in Amphibia ; but la i ovl they are more obscure, beiug placed m 
the hoOowB of the pelfis j irfnlo in Ilth thqr ait adtt leie delaohed, lymg all 
abngtheealciuaNdebythespfaK^4BdaredoeelyalttMliedtotbepBrti behind, 
not baring diete any pailienlar capeule. 
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In loiott ammala the kidney i» a veij oUong body, extending in length for 
a considerable way, and very narrow, as in some Fish, while in other animals it 
is almost globular, as in the Leopard. 

" In sonic the tyt'TTial surface is smooth and regular, a6 in the Human; in 
others covered wuii large branches of veins ramifying on it, as in the Lion 
tribe, &c. In others, again, the whole mass is lobulated into serenl parts, and 
very irregular on its lorface. 

"The consistence of the Icidney ia in genend n piet^ sofid snbstanoe, but 
moat ao in the most perfect appealing to become less and less so to die 

inferior orders, for in Fish dicf aie a ywf tender sttbstano^ and still more so 
in the Snail. 

" In the inferior orders of aninialH the kidneys are pretty much of the same 
uniform substance tbroiigli the whole, but in the Quadruped they appear, when 
cut into, to be formed of two different substances, one called the Cortical, from 
its being exterior, the other the TbteAir. 

'* Hie cortical snbstance has its distinguishing appeaiances fnm itSTCSsda 
mnning in all diiectiona, having no particular direction of fibres, and also having 
the cryptae interspersed everywhere tibrough its aubatance. The other substano^ 
or tabular, is placed towards the centre of the kidney ; when cut in one direction 
it appears to be made up of parts or fibres passing pretty parallel to one another 
towards the centre, and when torn in that direction it splits into ntimbcrlcss 
fibrous parts. This substance begins insensibly in the surrounding secretory 
part, and passing inwards, they of course converge and terminate at once, form- 
ing one aide of a cavity, celled the JPtM», 

** As die kidnaya have another acdon of their bloodoveaaela aupendded to 
that of support, similar to every other secreting body, and which is to dispose of 
some of the blood in secretion besides the nourishment to the pert itself, thay 
are therefore endowed with supernumerary blood-vcsBcl? for such purposes, and 
are of course extremely vascular when compared to many other parts of the body. 

" These vessels in Fibh and upwards arise from the great artery, or aorta, as 
that artery passes along the back-bone. In Fish this great artery is giving off 
the arteries to the kidn^ throogh the whole course of the kidneys, dicnfoie 
there are a vast number of small arteries gonig to thoae bodies. In Amphibia 
and Fowl the kidnaya an more collected, and of cowae their arteriea are less 
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nttmeroiu, mid higat in praportion ; but in the itill mon petlSHit uddMb, where 
the kidneyt are nuire dreuniBcribed bodiei, there we have in comnoit onfy one 

artery to each kidney, which is of a very considerable size. 

" In those kidneys where the arteries go into them in small branches, as in 
Fish, &c., therp is not that necessity for their very quick ramifications, for being 
originally small, they come soon to their ultimate arteries ; but in the others, 
where the artery goes into die kidney by one trank, and tbeiefore it large, it it 
obliged to nmifj very qwddft in order to form the nItiinBle aitttiet. 

« As the arteries of the kidneyt in Fith come to them in httnuoerafale small 
bfMldies, and as the notion of die blood in those animals is slow and languid, 
the arteries therefore appear to terminate in their ultimate branches, as in other 
glands. Bat in the more perfect animals, especially the quadruped, — where the 
artery goes into the kidney in om iliort large trunk, where the motion of the 
blood >H very rapid, and where they arc obliged to terminate soon in the ultimate 
branches, whidi eonthme die rapidity of die htood't modon in diem , there we 
find that die arteries neeesMzy for the perfoemanoe of the secretion <^ urine, 
take on n Utde t«it^ eomnAxocnn, or qnnl torn, called erypta, intended for die 
retardment of the blood's motion, to allow of secretion ; but the termination of 
every artery in the kidney has not these cnrpt:r ; and as they are confined to the 
external parts of the kidney, they give a peculiar appearance to this part distin- 
guishable from till' rest, whence the snljstance of the kidnev in this order of 
anuuals is divided into the two kinds above mentioned, ml. ihc conical and the 
tubular. 

** Hk vdns of die kidney in common folknr die arteries ; however, there are 
exceptions to din nde. la the Lion kind, Cat kbd, as also in die Hjnm, we 
find that perhaps one half of the veins get on the external surface, and are eidier 

strOB attadicd to, or pass in a doubling of the capsule of the kidney, and 
then pass a\on^ like the veins of the pia mater, alterwatds joining the trunks 
from the inside just as they pass out*. 

* 1lHfbllowiBgaiditiood«1iiwnliflaibf 1^^ 

to the original MS. Catalogue. 

" Tike kidney, like ereiy other accretiiig gland, is compoaed of blood-TCMels aad ezcretot7 docta. 

*■ The lilmii WMiWii >!■ tin iilirrirs miiI imm. Tkt aitmes aatwer two parpoac*, yia, sMntioDsni 
nuuiuhoicnt, tatOat to «fvy oiktr seapatitf pan. and aaj bs cdkd Batritkiw and see ts l o cy . Hw 
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''The MEcretory ducta of Iddntft in general may be reckoned intermixed 
everywhere with the secretory, forming a regular ramification of branches and 
trunks. The ultimate branches are of two kinds ; first, where the excretory, or 
vhat may be called the first order of docts, arise in every part of the kidney, 
than vBsle mil form trunk*, wbidi nuijr be oilled die Mcoad onbrj and thcie 
mitB and Imin die dui^ atul m on, fiMming et hit the idtiaKie traiili> callad 
the unler, « in Fiih, Am^ilna, end FowL The eecond u lAm the secvetmy 
and excretory are pretty distinct, not intermixed as in the first, the secretory 
being the moit estenial, the ««ccetoiy the mott internal i and where the naetorf 

veiiui tiffett ta set hett, u in mwt othtr puts of dn buij, fit. aiinply to bring the blood back, and 
oondaet it OWt of th« kidneys to tbe veins common to th«m and other part*. 

" With icapect to tbe artcrie*. I believe tbat tboae of tbe Iddaqr* mny be divided into two claucs. 
Hm lint class is wbm tfas uteriaa rmUf aad go on tfarongbthatubrtane* of the kidney witlioutany 
rhnntrr nr in nr— -t In firmriTn Tt>T mtrf tV— "Ti"irtfiT 'tm lit nnrtsnmnii) sws1l|Jh>lMi!>r 
bodies called Cryptsa. 

" Kidneys may be divided mto tlis soais dssaas wMi respeet to tfis sppearance of stnicture. The 
int ooimponds to the form«r division respecting arteries, and it is where the structure i« uniformly 
tiie samr through the whole, arising from the sec r et o ry and exentory, or what is called eortical and 
tabular, bcLug unifonnly mixed, producing no diatinctton of parts. The aeoond of this division ia alio 
ttm second of our fiiat diriaioB reflecting arteries, and is where it ii> npi»rently nompoMd of tm sab« 
itsnm. viz. tbe secretory and ezcrctoiy, wfaidi an diatipet snd have diiTircnt appearances. 

" Hie secretory part is only to be eonatdersd as TSiBtli, and tiuMe principally tbe arteries, which I 
Afided into two kinds, via. continued llaDolfioations and Cryptse. llie first is in sach ■r''nil» where 
His notiui a< the blood in aiivnl is languid, ss is ^ case in Eiik sad Aatpbibia, and to add to this 
downesa in sMch aidmak. the Brtmss psss to tibe kidneys in a maber of small branches, especially in 
Fish. Tbe second is in the qosdiqs^ where the blood comes in one trunk, which of course allows 
tlie veloci^ of dio Uood to bs my considerablei Umi* wo hsmin oncy artery of tbe kidney for 
aoontian a twlit in Ab nDsr tnnchn, by mesas of winck tfenandon i/<lM 

" Hie veins of the kidneya have in general nothing particular respecting them. They iu common 
■Mand tbe arteries, or at least nmify iiailsrlj to the artaisSk ^isaptiiig in the Lion and Cat kind, as 
slso fa the Hyena, where some of the veina ramify on the surfhes. wldlo the others are attending the 
msnes." Uumtmim MS. Ctttlogm. 

It is liBR MOStosry to ofaaenre tiiat in later itscsiehss a much greater iag|partaBce has been assigned 
to the vans m the history of Boital Oipns. Aooording to the resnrebes of Prof. Jacobson of 
Copenhagen, there is a double vcnoua circulation in the kidneys of the oviparous Vertehrata. analogous 
to that whioli oblaiBS in the lisw, sad tlie wine is coasidcRd by that sblepfajsiologist to be aecreted, 
Eka As Wh,liaB tenons Uood. Saa Us BbM^. entiacd '*De Bystamate Ventwo pnndiari in per- 
nultis Animalibwa obscni-ato. HafiuKt IMl." ' On a peculiar Arrangement of the VsudOS Systsa ob- 
ssmd ia anagr Aninisls.'— Jdis l ay y* Jfsdieaf sad aurgkil Jtmrmd, vol. ziz, p. 78. 
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do not at all uito into kKgerand hufget brndtM* fbtaiin^ in IIm mA&om com- 
mon trunk, u in die firat, but where thoj all open into a cavitj or reservoir, 
called pehrikj wUdi it plaoad in a piettjr daep suldii in the inner «%e of the 

kidner. 

" The mode of opening into this reservoir admits uf some varietj, but may be 
divided fint into two epeeiet. Tho fiiM tpedca ie vImm the "exnetor; ducts, 
after fermiiig the leeond and thiid order, open into the peMe on a concare nnw 
foee, at in the Hort^ Aei, &c. i the aooond i« where thej form a projection or 
projectiona, called mamma or mammilla, which are projected into thia cavitj, 
and the cxcrttory ducts open on the point or edge of such. 

" In some there is only one mammilla, und one infundibulum, as in the Lion 
tribe ; to othera there are a great many mammilla and infimdiboh, as in the 
Bonaaraa." Himtmian MS, Cattihgtii. 

Sbhies 1. Kidney. 

Jf'Arrr single. 

1 176. The soft parts of a Snail {He/i.i Pomatia, Linn.) injected, and prepared to 
show the gkad in the respiratory cavity which surrounds the pericardium; 
the duct may be obaemd to ran along the convex aide of the nctnm. 
Hie loUoffring ia tho deaeription of thia piepatatton in the original MS* 
Cbtalognex "A Snail; shell taken off; air-bag opened; membrane 
•mioaedy covering part itf viscera and genitals, some coik of which arc 
seen through it ; on the right is the last got, as if a continoatton of the 
spiral turns : nm\ in the semicircular direction is the duct of that gland 
running in the doubling of the air-bag. This, I believe, is kidney ; its 
mncua ia like diat of Birds ; iu opening is near the anna, and acoom- 
panics the rectnm.*' Hie rcaearchea of ^feasor Jacobaoo have sliown 
that the secretion of this gland contains area. 

b. iriervfiijaiw. 

1 177. The hodj of a Lnnp-llah {C^fdeptenu Limgmt, Limr.), iridi the ahdbmen 

exposed to show Ae kidneys at aifn. They commanee hy enlaiiged 

q9 
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portions on ddier aide die apineBt die aDtntiorboiiiulArjr of the abdomen, 

diminish as they extend backwards, and soon unite on the mesial plane, 
where the apparently single gland is continncd, gradually decrpafin;: in 
■izc, to the posterior end of the abd Dnicii. There is in this fisli a distinct 
urinary bladder, bidd at the anterior extremity, uud nituatcd behind or 
dontd of the lectani. Hie vivdm opens upon a projecting pcnitt 
throogih vUdi two brulilee aie puaed, one into the minarj Uadder, the 
oAer into the oonmoa doct of die teatea. 

J 178. l%e body of die Nnaa» or apotted Dog-liab {ScylUum Qmicula, Cuv.), vith 
die abdouien lud open and viaceia temored to ahow tlie kidneys : they 
•le diatinct aymntetrical glandaj commendng by very narrow atripa, and, 
contiaiiwise to the Liunp-fiab, iacreaaing aa tbey extend backwards to 
the poaterior end of the abdomen. 

1 179. The poaterior moiety of a Siren (SSrm lacertina, Linm.). The kidneya 
are two oral flatten^ bodies, confined to the posterimr part of the abdo- 
men, and having an entire investment of peritoneum. The allantoid, or 
urinary bladder, is of an elongated narrow figure, situated in front or 
stemad of the rectum, and opening into it : a l)rislle is placed in it. 

1 180. The posterior part of the trunk of a Frog {^Rana temporaria, Link.), with 
the abdomen exposed to show the kidneys, injected, in situ t they are 
lodged at the back part and lower end of the cavity, being in contact with 
the divided nrinary bladder. 

1181- The posterior part of a Serpent {Coluber), with the ventral parietes of the 
abdomen removed to ahow the kidneya nt tilui they are elongated loba- 
-tated g^anda, and the lefk ia aitnated aboot one foortb ita length nearer 
the anna than die right. There ia no nrinary bladder. 

1189. A aecdon of the posterior part of the trunk of a ainall CroeoiBle (CbMa* 
tffifttf MWlKr, Cuv.), ahowing the kidneya, injected, m ntu. The ceUnhr 
and peritoneal covering! have been removed from the left kidney, ahow> 
ing ita lobodated and convoluted figure ; they are left on the oppoaite one, 
in front of which the right oviduct is preserved, with a bristle passed 
along it. Another bristle is iii»cited into the left oviduct, and the long 
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one into the corresponding ureter. Tlic rcctnin and vestibular cavity 
are laid opeo, khowing the dutinct compartmeiit ia which the ureters ter- 
minate. 

1183. A vounL': Turtle (Chelonia Mydas, Bkoon.), with the pUstroa ur 
sternum removed to show the kidneys, which are injected: they are 
lodged at the badt of the poftmrior extrennitj the ahdoneii, and are 
of a flattened lofaakted form. Anterior to die iMtiun there ia a amall 
aUaatoid, or urinary bladder, into which, however, the ineten do not 
immediately open. SeeNo.7S8. 

1189 A. The posterior part of the body of a Cuckoo {Cucuhts canorus. Link.), 
with the ventral parietes of the abdomen removed to show tin- kidneys in 
situ. These are placed, iu the cold-blooded Ovipara, low down in the 
abdomen : they are each divided into three lobes, which are lodged in 
the depremiona of the aaccal and iliac bones. Besides the above parts, 
the testes are seen on tbe ventral snr&ce of die anterior lobes of the 
kidneys, the left being the largest. The membrane covering tbe lungs, and 
the small diaphragmatic mnades inserted therein tO determine its tension, 
are also well displayed. Afus. Jetinerianum, 

1184. A Mole {Tnljm Enropaa, Linn.), with tlie abdomen laid open to show 
the kidneys, which here, as in other Mammalia, are situated towards the 
upper or anterior part of the abdomen, at a distance from the pelvis. The 
right kidney, as in most qoadmpeds, is nearer the diaphragm than the 
left. 

2. Parenchj/ma hoinugeneous , lienal Ducts arborescent^ immetUaiefy continuous 

mth Ihe Ureter. 

1 185. A seetioD d the tnmk of a Sturgeon {AcipenMr Siuriot Link.}, showing 
the elongated kidneys. The nreteis extend abng die anterior snrfcoe of 
the glands receivtng die smaller ramifications of the dttcts, and terminate 
dose togedier in the doaca : a red bougie is passed into tbe left ureter. 

1 186. Tlie anterior enlarged extremities of the kidneys of a Lump-fish, minutely 

injected, and a longitudinal section removed to show the uniformity of 
texture throughout the gland. On the cut sorface the vein may be ob- 
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•crved laid open, which diatribiites branches thtoogh tlM |^aiid lior the 
MCtetion of the urine from venous blood. 

1 197> Om of the kidneys of the ' DeviUBsh,' from which a section has been re- 
moved to show thf duct continued through it in a acrpeatine form and 
receiving numerous branches as it passes along. 

1188. The kidneys of a Frop, injected, showing the numeroun branches sent off 
to them from the aorta. One of the fatty appendages is preserved. 

1189. The kidneys, ureters, oviducts, and cloaca of au Alligator ( Crocodilus 

Lucius, Cuv.). The kidneys have been stripped of their capsules and 
unravelled to tihow the brain-like disposition of the flattened lobules. A 
brtstk if placed in Ibe wetem, viiicli terminate in tiie circnmicribed space 
hfAiom the vahe of the rectnm. A qniU it placed in die li^t ondnct, 
and bristles are inserted into the ^anduhr poaches which open into tlie 
Tcstibide. 

1 190. The Iddaef of an AUiptor ^ssected, and its convolotcd lobnles nnnvdled, 
shoiring many of the superficial brandies the ureters filled with the, 

white secretion of the gland, which soon assumes a semlfltiid consistence 
from the preponderance of the saline constituents of the urinc» VIZ. the 
uric acid, muriate of ammonia, and phospluilc of lime. 

1 191. A portion of the kidney of an Alligator, injected, by the arteries. 

1192. A section of the kidney of a Tortoise {Ttstudo radiata. Limn.). It shows 
the convolutions of the glandular substance and its uniform vascularity, 
being minutely injected. 

1193. The opposite section of the same kidney. 

1 194. The kidney, minutely injected, of the East Indian Tortoise {I'estudo In- 
dliM, YOSM.). 

1 106. The kidneys of an Ostticfa (iSbttfJUs GmwAi^ Llifv.)* They ate of an 
elongated flattened form and lolndated, bat the dinstons do not extend 
to de^y into the glandolar substance as in most other birds % tiie an- 
terior lobe, which is the largest, is however completely separated from 
the rest. The substance of the different lobes has a convohited disposi* 
tion like that of the reptiles^ but is more compact. The renal arteries 
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lent off firoro the aorta are dioim on one side, and the correqKMidiiig 

veins joining the inferior cava on the opposite, where also the testes and 
supra-renal glnnds may be observed: bristles are placed in the ureters. 

i>96. The kidneys of a Turkey [Aleleagris Oa/fo-pavo, hiw.). A longitudinal 
section has been removed from one of these, showing the nniforniity of 
the glandular substance, and the complete separation of the lobes of the 
kidney. White miMCt of the urinary nlti may be obaerved in Ae weten, 
«hieh ran down ib» anterior put of the Udneyt. 

1 J97* The left IddBej of the Felicia <lWica»iir QmMrpAiAi*, lamt.}. U is only 
perthdly eubdivided, and the lowear lobe ie thelargntt tta princqpat artery 

ii a branch of the femoral. The ovary and supra^renal gland are here pre- 
served; the latter is laid open by a lonpitiulitKil section, showing it to be 
compoMid, like the kidneyj of a homogeneous compact substance. 

3. l ^ar mefy KucfHMitindti Baud D»$€ts/Mtkulale,termmniii^mare$mian', 

1 19B. Thekidn^ of a festal Foal tajected and macefated, alter the removal of the 
capfltile, to ahow die nunnta tortooas Noeming arteriea off die eoctieal 
•ubatance. 

1199. A nmibr specimeB. 

1 199 A. The kidney of a focal Galf, similarly prepared. 

Prttented by fVm. Lattrrence, Esq., F.R.S. 

1900. TIjc kidney of a common Cat {Felts domestica, Brisson), in which the 
superficial veins liave been filled with red injection, showing their arbo- 
rescent disw iluuion. 

1201. The kiduev of a feUne animai, called in the MS. Catalogue the 'East- 
India Tiger<.cat,' with the superficial Tehu tnjerted. They emerge from the 
cortical wbataoce principally on the eenvax aide of die gbnd, where they 
font a network hy their anaaton io aii a .. 

1909. The kidney of a Leopaid ( Afir L t ^ m im, ScBainna), with the vehia 
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1902 A. The kidney of a Serval (/Vfilr Servai, Schrbbbrs), in which the arteries 
are filled with white injection and the veins with red, the siq[>ericial nmi> 
fication* of which are thus rendered bMUtifoUy distinct. 

Prepared by Air. Ctifi. 

1203. The kiflncv of the Tiger {Felis Tigris, Linn.), in which the veins are 
fiUetl wuh yellow injection, showing their superficial branches situated in 

the substance of, rather than upon, the c^ipsule. 

1304. Tiie kidney of a Lion (Feiis Leo, Linn.), with the veins filled with dark- 
coloured injection^ and the large trunks preiterved to show the reliuive 
propoition of die lopericial to the decp^wBted Tdnt. The csptide bu 
been partiaily Kmoved to abow die miniite veiiis eraeiginglroiD the cor- 
tical aobttMioe. 

1!IQ5. The kidney of a Uon, irith the veiiu injected and the capanle left on to 
•bow its outer layen covering the aapetfictal veins, which are OMue> 
quently lesa prominent dian in die Cat. 

1906. The kidney of a Hjaina {Hyan* Hriata, Zihm.) injected, and abowing 
the superficial veins in the aame proportioB and with the same distri- 
bution as in the Lion. 

1206 A. The kidney of a Suricate {Rt/ztaia tetradacttjla, Illic), with the veins 
injected with quicksilver, a similar proportion of which ramify in an ar^ 
boreacent manner upon the surface of the glaud. 

Prepartd by Mr, Owen. 

1207- The kidney of a Seal {Phocu vtlultna. Linn.), with the veins injected with 
aiae and vermilion, showing the greater part of them distributed in a re> 
tieohte manner upon the soriiice. 

1208. A section of the kidney of an Asa (EprntMuut LiNit.),with the Arfw/i 
wm^ari partiaOy bjected from the pelvis widi die and vunrilton ; a 
process wbidi » readily effected in this division of kidneys, in conse- 
qnence of the mode of termination of the tnbnli within the pelvis. Tbia 
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cavity is here shown to be of a triangular form, the ureter being oontiiuied 
ham one angle, while the otber two extend fbr lome dktance towanb 
the iqiper end hnrer exttemities of the kidneys in the fonn of canb, 
into which the tnbiili open by oonipicooui orificee. 

1900. A aection of the kidney of a Horse {Equus Gite/Aw, Linm.). indudiag 
one of the pehic canals, which is laid open to show the terminal <nifiees 
of the tnbiili uriniferi ; these are partially fiOcd with size and vennilion. 

1210. Another section of the kidney of a Horse, with the tttbuU uriniferi simi- 
Isriy injected, showing these minute vessels uniting to form larger canals 
as they approach the pelvis. 

1911. A small portion of tlie kidney of a Hone, with Ae terminal trunks of the 
tubuli uriniferi filled with red injection. 

1212. A section of the kidney of a Horsey with the tubuli uriniferi sucoessfnlly 
filled with a white injection, which in some parts has penetrated so fer 
as to show the tobuli extending duwogh the cortical substance to the «ttr« 
fime of the gland. 

1213. A portion of the same kidney, which has been torn off in the direction of 

the tubuli, showing their form, extent, and union, as they approach the 
pelvic cavity. They apparentlv r ornmence by blind extremities at the sur- 
face of the kidncv, are abundantly surrounded bv the minute secerning 
arteries and veins m the cortical part of the gland, but constitute almost 
exclusively the medullary substance. 

1314. A transverse slice of the same kidney, in which the diameters of the tubuli 
uriniferi are well shown. 

1215. A section of the kidney of a Zebra, showing the form of the pelvis, and 
the tubuli uriniferi partially filled with white injection. The canab con- 
tinued from the pelvis towards the ends of tbe kidney are proportionately 
shorter than in the Horse, but the stmctnie of the entire gland is essentially 
the same. A few small arteries penetiale die convex suifiwe of the kidney. 

1216. A small portion of dm opposite kidn^ of die same animal, with dwtnbnli 
partially filled widi dark-coloured injection* 

VOL. II. n 
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1217* A »rction of the ktdnej of a Tapir {Te^ ^4m<riranuj; Livs ), with the 
arteries injected and the pelvis Uiid open to &how tiie leriiiinatioiis of the 
tuboli ariaifeh, as m the iione. A bmtle i» placed in the begiooing of 
dwuratcr. 

1918. The tddnej of » lion qniajecleil^ divided lon^tiidiiially from the convex 
lidB to die imertioD of tbe vcMds, aod showing the cortical and mcdiil- 
larjr portions of the parenchyma, aitd rhc single mammille hy whidi the 
greater part of the tnhnli terminate iu the pelvis. 

1319. A tnuuTerse section of the kidney of a Lion, with the arteries injected, 
showing the concave surfaces at the base of the mauimilla on which the 
lateral tuboli terminate : the projection of the inanimilla ia alto well dis- 
played by tUe method. 

1230. A longitudinal icetion of tbe kidney of a Lion, with the veins injected, 
ahowing line decp-aealed bnaches of the ktter nmning in the interval of 
the cordcal and medulhny part» : Uie fatter ia of a temaikaUy dote com- 
pact structure. The anpra-ienal gland ia left attached to the vein, and is 
laid open tn s})0\¥ itn structure, vi hich is amde up, like thekidneyj of two 
kinds of substances, diScriog in colour. 

1881. A similar section of the kidney of the Eust India Tiger-cat, showiiii: the 
compacted tubiili terminating in a well marked mammilla: a bristle is 
passed through the ureter. 

1332. Tlie kidney of a Raccoon (/Vocyon Lotor, Storr), uiinutely injected by 
tbe arteries, showing its simple conglobate form, as contradistinguished 
from the ittne 4Mgan in die Beer, iridi which the Raccoon is generically 
idafted in the linnean afatei>.i ^ vnacuhni^ of die oortieel sobBtano^ 
and dM form of the mammilla in wlMcb die mednUary part termtnateiy 
are also well displayed in this preparation. 

1233. The kidneys of the East India Skunk (Mydaus Meficeps, HoR^nti.u). 
They are divided longitudinally as far as the pelvis, into which the urine 
passes by a pointed mammiUa. Tbe upper kidney is injected, which shows 
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dke rebthw prapoftioM of Ae eortkat «ad mednlkurf tnbilaacaa. The 
oontinution of the tobiili to die eiufiwe of the ghnd gifce m Sbioae >p- 
penaaee to the eoiticd puu 

1294. The kidacy of a Mole (Taipa Europaa, Liss .) injected, and longitudi- 
nally divided. The uninjcctcd tubiili may be pliiinly seen extending through 
the cortical substance, as is shown in the injections of the kidney of the 

Horse. 

1225. The kidneys of a Jerboa {Uipus Sagiita, Gmel.). The upper one is laid 
open to show the remarkably elongated and pointed mammilla. 

1226. A longittxbiial section of the kidney of the Cape Mole {Bathftrgus Ca- 
pensis, Iluu:.), showing a similarly elongated roammilhi. 

1^2'. The kidneys of uu Opossum {Didelpkys brachyura^ Pali»). A section has 
been removed from the upper one to show the dongated manunilk* vbidi 
is continued beyond the pdvis into the ureter. In the lower apecimen it 
is seen projecting from the ghudi 

1299. The kidney of n yoong Kangaroo {Maeropus mafort Sitiiw). It has been 
partially injected, and longitodinayy divided to shov the small extent of 

the cortical substance and the large mammilla. 

12t29> The kidney of a Monkey, (H-^sceted to show the formation of the mam- 
milla by the convergence of several fasciculi of the tuboli oriniferi. The 
gland is minately injected by the arteries. 

1230. A longitudinal section of the kidney of a Monkey, minately injected by 
die arteries, showing the large propoftian ivhidt dM eolliad bcm fio the 
m^nllary park 

1931. The kidney of a Monkey injected by die arteries, bnt not too ibfdbly, by 

which means the distribntion of dieir nuanle wmilcttions mtj be move 

readily distinguished. 
19S2. A diin ilioe of a similarly injceted kidney, dried, and preserved in oil of 

turpentine, shoving die tottaosity of tho minnte nmificntions of the 

arteries. 

1233. A longitudinal section of the kidney of a Gibbon {Hylobates Lar, Illic), 
injected by the veins, showing the relative proportions of the cortical and 

a 2 
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medallary sttbrtBiicei, mi the form of tfae aMmroilk in which the tabali 

termiDatc. 

1334. A section of the kidney of a Monkey, minutely injected by Ixttb arteries 
and veins. 

1235. A lectioii of die kidney of m Monkey, in which the uteiiet are bjectcd 
ced, end die tubuli incoeMfidly filled widi white injecdoiit whidi lihowa 
dutt diej extend diroagh die cortjcel ettbetanoe to die twcfiwe of the 

gland, and unite as they approach the pelvis, in the same manner as is 
displayed in the •noceMfol injectioiM of the kidneys of the solipedoos 
quadrupeds. 

r. Tubuli yrvii/eri terminating oa a rutge. 

1236. The kidney of a Dog {Cants familiaris, LiSN.). The single mammilla 
here assumes an elongated fonn like a ridge, formed by the union of 
latenil fasciculi. 

1237. The kidney of a Nylghau {AntUope picta. Pall.). It is mioutely injected, 
and a portion of the glandular substance removed from the concave side 
to ihow die kieral prooeMci end dongited ridge upon which the tnhuli 
teminate. Some projccdog pordoM, like radiments of distinct nnm- 
milte, may be seen on this li^ge* 

1988. The mammillary ridge, with portions of the lateral fasciculi of tnbnli ui- 
niferi of the kidney of a Dromedary (GsimAtf Drcmtimm, Lnm.). 

1889. The whole of the medullary or tubular part of the opposite kidney of the 
same Drnmodary. The cortical or vascular part of the gUod is Stated to 

have been destroyed by putrefaction. 

1240. A longitudinal section of the kidney of a Dromedary, the arteries filled 

with red, and the veins with I>1 ick injection. 

1240 A. The kidney of a yOUng Dugong [fla/icorr Friffirir.v, Civ.) laid ovrn trjiti 
the concave side to show the numerous lateral proccsscsi upon which the 
tnbidi tenniiiate. The exterior of the kidney is tmoodi, and the nrelcr 
oommencee from a iini^ pdTis. i Vya i wrf^y Afr. CE^. 



Digitized by Google 



125 



d. TwMi urimiferi ttrmmating on imeral wtammill*. 

11141. A haman kidney injected, and laid open longitudinally to show the nie- 
ilullary structufe divided into seven! distinct conical iasciciili of tabuli 

urinifcri. 

1342. A longitudinal section of th<- luuiian kidncv, with the pelvis prvstfrvfd 
entire, and diiitcDded to show the proces$c8 called calyces or iofiindihuUt, 
whidi receive tbn artne excreted by the differvnt mammflbe. 

1242 A. Two portions of butuan kidney, each iocluding a conical group of tubuli 
iirimfcri and its terminal maminilU. thovinghov the httcr is lammiided 
by the inftuidibolar process of the pel^ membniie or cdyi. The cap- 
sule of the kidney is partially reflected firoin the upper portion. 

Pnimted by Sir U^m. MInard, F,Ji.S, 

1249. A portion of httuan kidney minutely injected. 

1344. A thin transverse section of the cortical sobttance of the hnuHMi kidney, 
minutely injected. 

1245. A longitudinal section of the same. 

1246. A similar section, iueluding one of the oones formed by the eonverginff 
tnbidi uriniferi. 

124/. A thin slice of a human kidney mmutely injected, dried, and preserved in 
oil of tnipentine. 

1348. A tbin transverse slice of a human kidney similarly prepared. 

1349. A similar pmparation. 

1350. A smaller portion more minutely injectedt simikily preserved. 

1351. A similar preparation. 

These are fkvourably prqiared for microscopical examination. 

1252. The kidney of an Ox (Bos Taurus, Linn.) minutely injected, and a sec* 
tion removed to show the raniiScationa of the |Krlvis, or elongated in- 
funflilinln llic cortical substance presents externally a numlrcr of clefts 
fxtendinp inwanls to ii varyine dfjrtb, and in some degree currespuiitliiig 
to the separate cones of tubuii uriniferi within ; this gives a lobulated 
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structure to tlie gUnd, which is permanent. A limilar ttrticture ii ob- 
lervtble in tlie bmnaa kidney at aa early period of csitteno^ bat tbe 
clcfks aie afterwards oblicented hj a eoattnned defelopnient of Ae eor. 
tical snbHtanoe. 

1253. One iriT the lobes of the preceding kidney, ehoving the depth of die di- 
yUlSng cleft, and the terminal niaminina of thff tobttkr eobttance, in die 
centre of which there is a depression. 

1264. A similar specimen. 

' 12S5. A sninller lobe of the same kidney, on one side of which the cortical 
substance is rent, to show the minute tortnons secerning vessels. 

1266. A section of the kidney of au Ox, showing three mammillae converging 

to terminate apparently in one infundibiilum. 

1257. A section of a kidney, including a niammilla and an elongated infundi- 

biilum, in which an injertion of the tubuti hoH hccn attempted from the 

infiuidibuluin, and bus pcnctrntod for a small extent. 

1258. A longitudinal section of the kidney of a Bison (Bost Bison, Linn.), 

showing the numerous medullary cones and the laroifications of the 
pelvis, which extend into the snbatanoe of iSbit kidney to surroond the 
mammilhe and receive ^ nrinary secretion. The eoMioal anhstanee is 
thinner than in die Ox, and iSbz kidney shorter and broader. 

e. Kidney tabdSviJed into dittiaet tohri, or renalet. 

1259. The kidney of a Bear {Ursm yJrcios, Linn.) injected. The lobes or rc- 
nules art; separated from each other by the removal of the delicate cap- 
snle and intervening oeUnhw tissne, and diey are then eecn to be sos- 
pended from the tmnks of the vcasds and excretory duct like a bunch 
of grapes« 

IS60. One of the lobes or rennles of the preceding kidney divided to siiow the 
cortical and medullary substances, the mammilla, and infundibular process 
of the ureter, the wliole representing a kidney of the simple stnietine 

displayed in Section b. 

1260 A. The kidney mjccted of the Labiated Bear {Urw* iaOatut, Bi^imv.). 
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The Knnles are separated to show the priDcipal branches of the arcter, 
and tome of them arc laid open to show the two inamtnill;t' and corre- 
sponding cones of tubuli which they contain. Prepared by Afr. Outn. 

1261. The kidney of the American Black Bear {Ursus Atnericanus, Pallas). 
The capsule and connecting cellalar substance have been removed on one 
ride, bm m« left on <he opposite. 

1*262. The kidney of the Polar Bear {Ursu^ maniimus, LiNN.j, with the capsule 
removed and the mrales partially separated. 

190S. The kidnej of a ftstal Seal {Phoca i), with the capsule removed to !>how 
die annienini small renite of wfaidi it ia oompOMd. 

1264. The kidn^f of a fiHfal Walruas {Triehectu RomanUf Linn.) : from one 

of these the capenle i« removed, on tiw other it is left cntite. 

« 

1S6S. Th» left kidney of a young Walmis injected, and the eapsnle removed to 
show its component tennles, which ate opwaids of four hnndred in 
numher*. Their complete separation from each other is shown by the 

circumstance that where the artery in any of tbcni has been obstructed 
they remain uniujected, iti conse(juence of the absence of aoastomosew 
between their vessels and those of contiguous renules. 

1266. The right kidney of a young Porpessc {Phocctna ro7nmums, Cuv.) in- 
jected, and with the capsule removed to show the component renules. 
It ia of a flattened form, and tiie vcsads may be observed to penetrate 
the ^and at die opposite extremity to that at which the escretoiy doet 
emei]geSi 

1M7< A transverae section itf the kidney of the Piked Whale {Baimm JBoept, 
LiHn.)« 

1268. A iongitadinal section of the kidney of the same Whale. Both prepa- 
rations are minutely dissected, and well iUostiate Mr. Hunter's de- 

acription. 

"The kidneyH in the whole ul tuia tribe of animals (Cetacea) arc con- 
l^omerated, being made up of smaller parts, which are only connected l)y 

* 8w Apftsdbc ts 'Iteiy'i Vsjst^' p. MB. 
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cellular membrane, blood-vessels, and docttt Ot infbndibula, bat not p;ir- 
tiallr connected !)v continuity of substance, as in the human body, the 
Ox, &LC. Every portion is* of a conical figure, whose apex is placed 
towards the centre of the kidney, the base tuakiug liiu external surface ; 
and e«di it compoMd of a«ordcid and tttbdar anbitanoe, the tDbdar ter* 
minatiiig in the apex, which apex niakca the maminilla. Each mammilla 
has an infundiboliun, whtdi U longt uid at it* banning wide, embndn; 
the base of the mammilla, and becoming smaller. These infundibula 
unite at last, and form the ureter. Tlie w !if>lc kidney is an oblong' flat 
body, broader and thicker at tlie uj)per end than the lower, and hits the 
appearance of being mode up of diflPerent parts placed close together, 
almoat like the pavemeot of a street. 

« The ureter comet out at the lower end and passes along to the Uad» 
der, which it enters very near the urethra. 

"The bladder is oblongs and small for the size of the animal. In the 
female the urethra pusses alonj? to the external sulcus or vulva, and opcns 
just under the clitoris, uhk h as in the human subject. 

"Whether being inLubitaiits of the water makes such a construction 
of kidney necessary, I cannot say ; yet one must suppose it to have some 
connexion with audi situation, since we find it almost nniformly take 
place in anlmak inhabiting the water, whedier wholly, as this tribe, or 
occasionally, as the Manatee, Seal, and "White Bear: there is, however, 
the same structure in the Black Bear, ■which, I believe, never inhabits the 
water. This, perhaps, should be considert d in anodier ligiit, as nature 
keeping up to a certain uniformity iu the structure of similar animals ; 
for the Black Bear in construction of parts is, in every other respect as 
well as this, like the White Bear"* 

Oft ffHtOegt JPAU. TWm*., vol. txxvii. p. 419. 

S£Ki£ji II. Ureter and Urinary Bladder. 

1269. A portion of a Lnmp>fish {LqnidogMUr DenteXt ScRNBiDBn), showing • 
the uriniiy Uadder, whidi is of a thin membtanous structwe. A brisde i»- 
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passed into it by the tiicslm, which temiDilM it the estiemUj of the 
projectiiig penis. 

1270. A Frog {B0mi itmporaria, Linn.), with the ventral parietes of the ab- 
domen removed to show the bifid iirinnrv bladder. This is of a thin 
inctubranous structure, as in flic pn i tdiug example, and of considerable 
size. There is reason to 8uppu!>e tiiat besides serving as a receptacle for 
urine, it ecte abo m en aquatic mpiiatory organ, receiving water from 
without which alTccti the Uood that it dittriboied over the parietee of 
the bladder. 

127 !• The Zebia Tortoiie {Emi/» emat^ Gsay), with die phMtion ranofed to 
•how the bifid 

1272. The left kidoej, with the rectam, orinaiy bladder, wethro'eeiiial canal, 
and weten of a Turtle (Ckebma JIfydu, BmoHON.). The biedder is hid 
open, tbowing itt Aide mnacular parietes andcomigoied intenal entftce 
when in the cmitracted state ; but the circumstance of most interest in 

this preparation is the tcrtiiinatiou of the ureters, which do not enter 
the bladder, but open by projcrting papilla- at some distance below the 
coustrictiou which seems to form the neck of the bkulder, into which 
therefoie the nvine mmt pass by regurgitation, if it be ever vetiined in 
that KoqitBde. 

1278. The termination of the rectam and the dooca of a Cnoodile (Owcednhr 
MKlMf, Cuv.). The intestine is laid open, and hwge brisdci are placed 
in the ttteten to show them teiminating bdow the valvular part of the 
rectom. 

1274. The termination uf the rectum, lurlnaiy bladder, and cloaca of an Oatrich 

{Stnithlo Came/us, Linn.). The round aperture by which the rectum 
communicates with the dilated receptacle of urine is left entire. Bristles 

are inserted in the ureters. 

1275. A portion of tlie neck of the bladder, with tbc terminations of the ureters 
of a Dolphin {^Delphmus Tursio, Fabr.), siiowmg the extent to which 
the ureters run obliquely between the coats of tlte bladder, and the semi- 
Innar fold which covers their terannal apertncei. 

VOL. ti. s 
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1979* A nqall pofftion of Ae Imnui wimwj hbMat, ujectccL The dMamtine 
fibres of the mtucnlBr coat are riuumi on one lide, end the vaiciihr liniog 
memhitne on die <^po8ite. 

Series HI. Supra^renal Glands. 

]S77> The M^nHrenal gbnd of a Tortoise {Tultuh grmutf Linn.)- Its external 
surface presents a conTolntcd appearance analogous to that of the kid- 
ney ; aod the interoal structure exhibits in section a similar uniformity 

throughotit. 

1278. The other supra-rcual gland of the same Tortoise, lu which a more i^upc r- 
ficiid section displays the convoluted disposition of the homogeneous 
paienchjuMi 

137fl> The Iddnqw end etvnHreoal glands of the Two-toed Slodi {ftrmdiffm dr* 
dbefyAMT, Lnm.). A section hea been taken from those of the right sidp, 
showing that both are composed of two substances, a cortical and roe- 
dutlary, that of the kidney terminating in a single mamniiUa. The size 

of the Bupra-renal gland exceeds thnt of the kidney. 

1380. The kidney and supra-rcna! pland of tlic Restless Cuvy, or Guinea-pig 
{Cavia PorccUus, EaxL.) : both arc laid opcDj to show the different sub- 
stances of which each is composed. 

1281. A longitudinal section of the kidney and supra-renal gland of apparently 
some large Rodent animal, showing the different substances of which 
each is composed. 

IS81S. The kidney and snpra-ienal glmd of the %iotted Cavy {Culogcrys siA- 
i^ger, Cvv.)« showing their simihuntjr of ibrni. 

1383. One of the lobes of the kidney, and the snpm-renal gbnd of a Bear 
(Urns ArtHaa^ Link.). 

1384. A section of die anpn^raud ^and of a Tiger (JUItf Tigrist Liiiit.). 

1385. The snprarremd gland <rf a Hone, laid open to show the two sidtstaneea. 

1386. The supra-renal gland of a Tapir {Tsfir AmmMmu*^ Omsl.) similarly 
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diTiddl, and ihotring very diitiDctly die cenlitl dttlMQioaied lub- 

Btaiice. 

1997' A section of the •npra-renal gland of an Elepbant {Elephas JmSau, Cuv.) . 
It is bilnbcd at the greater extremitj. The two •abftanoei are icaditf 

distint;uishiil>lc. 

12S6- The supra-ronul eland of some large (|uaidruped, from which a section hat 

been removed to show its structure. 

1289. The !jn])r<i-renul gland of the same uoiuial. 

1290. The siipra-rciuil glaud of a Dolphin {Delphimix Txtrsio, Fabr.). 

1291. The kidney and sujira-renal L'land of a Porpesse ( Phmana communis, Ci'v.). 
This preparation shows the close analogy which subsists ix-twcen the two 
bodies iu tlieir iubukted exterior; but the section of the aupra-rciiai 
g^faud exhibits its compact stroctuie. 
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DESCRIPTION OF THE PLATES. 

Thb iolijcctt comtiiMd in Flite XIV. m iUiigtralive of die fine ttagei in the 
defelopneiit €t the Vaacnfair Syttem. In the FiurendiTiinioiw Entozm (figg* 

to 9.) the nutritious fluid is propelled along canals which combine the functioiit 
of digestive, absorbent, and distributive or arterial tubes. These canals have not 
distinct parietes, but are excavated, as it were, in the parenchyma of the body, 
the contractions of which serve to propel the fluids through the system without 
At neoenity of any organ specially fonned fmt that purpoee. Tbit ttnictive 
acoonb trith the eatlieat obeemd oonditioii of the dicohtiii^ qratem in the 
embryo of.tbtt FowL In die figOM of the R e d^M o o d ed Woim (fig. 10.) Mr. 
Hunter hias shown the vascular system, superadded to the digestive canal, and 
botb separated from the parietea of the body. Tlic coats of the vessels, aided by 
the contractions of the muscular rase in whieb they arc contained, suffice also 
here for the mouons of the blood, and coniicqucQtly a distinct heart is not de- 
veloped. 

I^Mnt 1. to 6** ate pert* of e T«pe>wonn (Tmm dmUaUaim, Run.), of 
wUch the following is the oripnal detcription in the MS. Catalogue : 

"These are six figures of Tape-worm from an Ox. Figures 1 . and 4. are of 
the natural size; the other figures arc the same magnified. This worm had 
the openiogt into each joint on the edges, and there was but one of theiu 
on each side of eech joint The head was of a peculiar shape, and the joints 
near die head were ao fiunt aa haidly to be peic^bie, bnt became so as 
they receded firoin die head. 
" fig. 3. is fig. I. magnified, showing the opeidnga AT projectMMiS fl, ff, which 
appear to be hollow, and wbich may be soppoaed to he iiioiidis« or snckers, 

or lioldcrs, m in the Cultic-li-jh. 
" /i^. 3. Is another view of hg. 2. whicii exposes the whoic of these hoUow 
projections, and whidi an four in number. 

• No. «9. M8. CMtjm ^Drmkift, 
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" J'lg. 5. Are the tno joints of fig 4. raagoified, on the cdgesof whidiUMcn 

a profile view of the opinings b, b. 
" Fig. 6. Is the edge of one of the juiuti^ of &g b. opposite tu which it stands, 

whidk gives « dticct vieir of the openings 6" TlieBe openings are die ool- 

kti of the genital tnbea: e, are the longitudinal and tranavene nntrieat 

canals. 

Fig. 7.* A portion of the intestine of an Eider Duck {y/nas moUushna, 
LiNN.)i with several specimens of Erhinorhynchus JUieollis, RuD., adherinjr 
to it. This species of intestinal worm is described by Dr. Solander as a 
species of Sipiwcalos, as fbllows: " S^nmadus leruSx, corfcre nudo i^lm- 
dnuee, tgtertmd tuktrmmalL Found adhering by ita anmll anont to the 
inaide of the mtcstinea of an BidorlKiek. Mr. Ifonter, who, at mj requeit, 
dissected it, informed me that he had seen the same species of animal ad- 
hering to the intestines of Whales." {Phipps's Voyage tmmrds the North 
Pole, 4tQ, ]). 194.) Rudolphi, beltevinp the word species to have hefn ii<(cd 
bj Uuuter iu the linnaean acoeptatiou, observes, in bis great work ou the 
EiOtmoa, ''Hnntenis ae candem ac inseqosntem qieciein (vis. Eeh. An, 
molt.) in bdmA feperiase PhippMi namvit; hoe tamen vix admiaeria,, 
mammaliujn enim et avinm vennea nunqnam spede oonveninnt." {Enten. 
Hist. Nat. ii. Pkrt i. p. 304.) Radolphi, therefore, supposes the spectea 
infestlne the Cetacea to which Mr. Hunter alluded to be identical with his 
Echinorhi/nchus porrigens (Symipsis Enioz., p. 7i0' however, a much 
smaller worm, being nearly the same size as the Eekittorhynchus ^UcoUis, 
btttpeifiwdy distinct. It is described in the Oatalogue of Invertebtata, under 
the tern .£blwor%Milnv^fliMfinqpry from the NsemUanceof its head to an 
acorn. See No. 191. Abf. Hist. 

f^g. 8. .\ mngnificd view of Echlnorhynrhus Jilicollh. 

Fig. 0. The satiie laid open, and showing principally the generative organs. 

a. The Icmnisci, or lateral glands, b, The testes, c, The vas deferens. 
d. The doidde cone containing the penia. 

Rg. lO.-f* A specimen of . Amphimmie {Aa^pkmrn* «iq^Uktm, Bm;6.), 

* No. 70. .lA?. Ciilalnyue of Drawings. 

t No. 72. Ibid. This bcautiiul drawing baa na daicriptiao. 
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laid open aloiig the ventnl a^ct, and disMoted to ahov die prfaieipal 
trunks of the vaaenlar lyiiem and the intenial biandital idanisca of the left 

side. 

a, a, The ventral surface of the segments or rio?s of the body. 
6, 6, The circular fleshy lip HurroundiDg the mouth. 

e, The callous liniag of the hp. 
ii The pfobotds, fineljr itnated tmnivenely. 

e, «t The Tential oan, or padiels of brietke. 
/,/, The ventral cirri, or fedcn. 

g. The anal dm. 
At The anns. 

I, i, The Im^ics oi" the ventral oars, with their surroundinir mu'-( Ics. 

fc, k. The bases of the dorsal oars, with their aurrouDikng muscles. 

/, The doml longhndinal mnMofaw bands. 

m, mtf The ventnl longhndinal mnMolar brada. 

ft, It, The ventral intestinal vein. 

0fO, BrancheafMmtiniied from the intaatinal van to fiwn the intenial bianehi^ 

plextues. 

ef, o', The same vessels divided and turned asidt*. 

PtPt Veins from thes^tueots, assisting to form the branchial pkxuses. 

f, ft The intenal btandnal plexowa of the Idt aide. ^, One of theie 

pkmueaaqiamted from the htanchial vein and toned atide. 
r, r. The lateral vessels which receive the blood from the branchtal plexuses 

and external gills, analogotxs to branchial veins. 
4f9f The tntnks of the branchial veins conrejing the aerated blood to the 

aorta >vithout the intervention of a heart. 
/, /, The dorsal vessel or aorta. 
«, V, Brandies which go to fimn the inleatinBl artery, 
ir. The wteatraal atterjr. 

The blood collected bj the intestinal vein and by the veins of the segments 
of the body is distributed over the internal branchial plexuses and external gills, 
to be aerated : it is then received into the two lateral vessels r, r, from which 
it passes, by vessels analogous to branchial veins, to the aorta or dorsal artery ; 
from this vessel the blood is propelled onwards to tlte intestine, the head. 
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«nd t1i« |Mriete« of the body; md die retanriag vdm n, p, complete 'the dr. 

eolation. 

Plates XV. to XVIII. are illn.struTinii" nf rlic circulating system of the Lobster 
{/islacus marimts, FAoa.), of wLicL the t'oUowing are the original descriptiona 
by Mr. Hunter. 

Plate Xy. <* Is the hem ud arteriil tyatem of a Lobit«. Bodi figwea aie 
Iff the aame Loheier, only cut tfaroa|^ to hria^the whole into one plate.' The - 
»heU ia removed off the back, both of the body and of wUtt is called the tut, 

wlitch exposes a great nomber of parts. 

" a, The stomach. 

" 6, d, b, b. The four lobes of the liver. 

" c, c, The gills, or lungs. 

dfd. The bcgiusiiig of the mnacidBr part of the tail. 
" e, e. The testidea. 

1'he ducts, or vasadefeientia. 
" g. The heart. 
' "A, h. Two orifices of the veins entering the heart. 

" 1, 1, Two arteries going to the anterior or upper parts, soch as the anterior 

lobes of the liver, stomacSi, head, &e. 
*■ The artery arisiiig from die U»«er <w poBterior end of die heart, which, 
from its conne, might be called aorta descendens (superior abdo- 
minal artery), giving off laterally, as it passes along, branches in pairs 
at each joint of the tail, to the muscles, I'^r . of tlir tail, and which is 
coutiuucd into fig. 2. lying on the gut, and dividing at the lower part 
•>. into two hfiadiei; bettmen wbMi b seen ev the onenn. 

" if The ophthalmic artery, m, m. The caudal arteries." 
Plate 3CVI. 1. A side view of the arterial system in the Lobster, wheie 
the arteries in Plate XV. are seen; as also the deeper seated vessels going to 
the nnrlcr -lurfucc or fore part. Nearly one half of the body is removed to 
4 ex|)ose the deeper seated vessels. 

" a, The stomach, which has one halt removed, so as to sbow the cavity of 
thatviictts. 

i, iybf The intestine, whidi'n one stvaight gnt. 
. ' e, e, The lobes of =the liver of the left side, -die ri^t being nmoyed. 
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" 4 The hepatic dnct of the ri^t lobe entering the gut. 
« e. The heart. 

"Jt/i/* Hiee orlBoee of duee Teios passing into the heart. 

" g. The anterior (or anteonal) arteries, described in Plate XV. i, i. 

" h, h, Tlic posterior or superior caudal artery, also desrribed in P!ate X^''. k. 

" if An artery passing down between the two lobea of the Uver, and sending 

arteries to each lobe (the hepatic artery). 
**h. A, hHfB artci V '^'g ^^own from ^ posterior end of the hear^ prin- 

cipellf enpplying the ftet and Innge or giUs {etieraal atterf ). 
'* if Is a small artery passing back along the under stitftca of dbetaO, and knt 

in the umscks of that part (inferior caudal artery). 
•* m, Is the trunk of the artery k, bent forwards along the fore part of the 

thorax, giving ofl* branches on each side to the feet and gills. 
** n, ttf n, The arteries going off to the feet. 

The branchial or palmonarj arterial. 
** J%.3.* li a tranavene aeetioii of the bodj of Ae Lobetcr juat behind the 
heart, which shows the course of the kut-mentioned atteiy A in £g 1. Hie 
right half is finished ; the left only in outltne* 
" a, The cut edge of the shell of the back. 

** b, The under surface^ or what might be called the breast or sternum. 

* c, The posterior end of the heart. 

^'ifit Two orifices of veina entering Ae-heart 

*' The cat end of the laijge artery (luperior caudal) going along, the got'to- 

the tail. 

'*Si l*''^ XT\\n\i of the large artery (atenial) gomg to the lege and gilla k in 

fig. 1. 

'* g. Is the trunk of an artery going to supply one tier of gilli. 

A, ht h. The branches going to each gtU. 
** if i. The artery to Ae leg. 
" i, it. The internal venela or veins firom each gilL 
*' I, The common tmnl^ or branchial vein. 
** M, as. The gills. 

* No. 78. MS. CmlogM of Drawings. 
VOL. II. T 



Digitized by Google 



186 



**n,n. The bnacfaial knioB rabMrvient to tte nicmsiiiait and miewal of ttie 

napintoiy cniKnti. 
<* 0, The buA of ^ Ibet 

' _ • 

PLATE XVII.» 
••OP THE VEIHS IM THB LOBjSTBlL 

. ** The Tcint in diii dan of animili^ ai m die iiringed iiuect, dtc, aie prin- 

cipallj in the form of large irregular cells, as if the cellular or investing luera- 
brane of the animal contained the venal Uood: and when injeqtedy ^4 the 

injection principally in large masses. 

' /l^. 1. Exhibits the veins on the back or posterior side of the animal, the 
ahell. being removed; and aa fheie ia no fii^ It reqtiirea no further dis- 
■ sectioa dian aunply removing itbe ilidl to see the snpcrfidal wini. bi the 
aane fignn ate seen aome of the axterica above dewribed in the Atleml 

System. 

'* a, A large mass of vein, lyintr chiefly on the stomach. 

" Another mass similar to the above, lying principally 00 the heart, which 

might almost be considered on auricle, as from it are openings into the 

vencncHk 

** e, 4V ^> Axe «o manj anuller maiaca of fauUf vbich'conwuinkfil^ mtb 
.each other, and of connemdi die heart' > . 

" 2. Is not Bnished." 

There is no further description of this 6gure. It eiibibiu th^ Btqifr^dal veins 
on ilitj ventral or inferior side of the animal. ' ; , . ' 

a, a, lia&cs oi the external antennae. 
h, $t Intonal-iihtenntt. 

Sxtemal maziUaiy feet. 
dt df Baaea of the didae, or great ckws. 

e, e, e, e, Bases of the remaining four thotncic feet of the left aide* 

y, One of the caudal nr natatory, feet. 

g, g, The caudal laiuinie. 

h, The anus. 

* No. 79. MS. Catalogut of Drawugt. 
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it The inferior abdoibiiul 4jr iteinil azteiy. 
k, k, BrMidw* to the legs. 
/, Analogoni branch to on« of the, fpurioiw feet 
m, «h Inferior inpetficfal Tenom tiniueB. 

PLATE xvm,* 

" Fig. 1. A itde view Mmihr to Fig. 1. Fhte XVII. 
** a. Side view of the yenou stun oovenng the itonudi. 
*' Side iriew of the iinoi Mtttonnding Ht/t heezt. Ihe letter ie pleoed near 
one of ^ vahtdar oriiket bjr iriiick the venont Uood b adinitted'to 

the ventricle. 

" c, c. Superficial dorsal sinuses. 

" (/, d. Small masses of veins ia the serrated part of the shell. 
" e, Right aatennal artery. 
**ft/. Artery of the right chda. 

gt Coirespondtng vein. 
" Hg. 3. Is a side view of the heart, arterial, and venal systems. The right 

liulf of the body is temored, which gives lu a view of some of the deqier 

seated vessels. , • . ' . 

" a, The heart. 

" b. The artery going along with the gut to the tail, as before described. 
(Superior duadal artery.) 

** e, The artery going to tho giDi and feet, also abeaify deserflMA 

" d, 4y d, Sec., Arc the vrins on the side of the tail, now left attaclied tb the 
shell, which before were left upon the moBcles of the tail; and die 
shell removed, described in Fig. 1. (/, d. 

** e, e, e, &c., h a pretty regular vein passing along abuut the tnidille of the 
tail, on the surface of the under shell: it runs along the thorax, or what 
I havecaHed the iteranm, (6, Fig. '2. Fhta XVI.) akng with die aiteiy 
snpplying die feet and gills ; firom thenoe it passes ronhfl the antarior 
tnd t^the anunal to llie bead, and opens into sinns 9, fig. 1. 
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The cut edge of -Ae smu a, fig. 1, vbidb ihom lunr tbin k is, althoogfa 

broad when seen on its posterior soiftoe* 
** g, g, Is the cut edge of sinus f>, fig. 1. 
^ A communication between the ainusesj^ g, and i, t, which is the cut edge 

of ihe union oS a riglit and left tinm, the right hetng removed hj this 

tectioUi and kft remuning, which is lepresented by k, 

ka^ An muSi vwns coming horn dw giUt and entering the meu 

kf k." — MS. CtUeUogue ^ Dnuni^s, 
From the preceding figures and descriptions, it appears that both the blood 
from tlie erenprul system and that from the respiratory organs are received into 
a large siuus or auricle surrounding the heart, into the cavity of which they pass 
hf levetal orifices, and from ^hich they are again propelled, so nixed, both to the 
general system and to the gills. But according to the recent observations and 
experiments of MM. Audouin and Milne Edwards*, the heart of the Crustaceans 
is a true systemic one, receiving only the aerated orpnre arterial blood from the 
branchial veins, which terminate by two orifices in the sides of the ventricle ; and 
these they assert to be the only venous orifices of the heart. If, however, the 
ventricle of a recent lobster be carefully opened on the abdominal surface, the 
orifices mariccd A, k, Flate XV., whidi the BVench anatomists state to be merely 
depressions, wtU be satisfoctorily perceived to be tme anricnlar inlets, guarded 
respectively by two 8(-nii1unrir valves, and ^ving passage to Ae Uood from the 
pericardiac sinus. (Sec Prep. No. 898. a.) 

The branchial vessels o, o, fig. 1. ^nd /i, h, fig. 2. Plate X\T., are rrgardod i)v 
the French anatomists as the nutritious arteries of the gills, the afferent vessels 
of the gills, or the true branchial arteries, being described as continued ex- 
duMvaly ih>m the venous sinus marked «, fig. 2. Fhte XVm. The accuracy 
of this statement will be determined by a repetition 4^ the experiments made cm 
the living animal by MM. Audouin and Edwards; but the otwrectness of Mr. 
HnntcrN fircotmt of the disposition of the venous system, of its termination in a 
pericardiac auriele, and of the couiuiunication of that general receptacle of the 
venous blood by several apertures with the ventricle, has been fully corroborated 
by the snbseqnent Assections of Lundf and Stiwis Dorckhdm j:. 

* M^moires pour senrir I'Hut. Nat. des Crustac^. 8vo, 1829. t Uts, 1829. 
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PLATE XIX. • 

Two figures of the animal or soft parts of a Razor Shell {Sttien SUi^ua, Linn.). 
They arc represented with the anterior cxtremi^ downwards, which ia the na> 
tonil |Kwilion of die Sokn In dw Mrnd in whidi it bonom, the and and branchial 
tubes projecting from the •otiace in order to nunntwi a communication with the 

M 'A ,.;t(jr. 

J"^. 1. a, The closed part of the mantle. 
6, The open part of the mantle, 
r, The fleshy margins of this part. 

dt The back of the mantle, corresponding to the hinge of the shell. 
9, The Bttadied part or faaie of the foot. 
J", The free and pendnlons part of the foot. 

gf Hie labial appendages : they are continued from cither side the month, 
and probably serve both as organs of prehension, of selection, and of 
respiration, having: an analogous structure to 
A, The bruuchix' (their eotuuR-ucemcat is only seen in this figure). 
i, Bristles inserted into the branchial and anal orifices. 
F^. 3. The ^lindiical porticm of the mantle is bid open, exposing the 
bcanduB and the termioatioa of the intestine. Letters a to 4 signify tiie 
same parts as in the preceding figure, e is placed on the bifurcated com> 
mencement of the foot. A' is the posterior extremity of the left branchia 
drawn out from the tubular part of the mantle after being detached from its 
connexion with its fellow. 
k, k. The membranes which attach the gills to the sides of the base of the 
foot. 

/, Points to the situation of the month, between the hlnal processes, 
m. The anus. 

ji. The transverse fibres of the extended anterior ad d uctor musefe, appearing 

through the thin lining membrane. 

o, The posterior adductor. 

A third drawing (No. 29. MS. Catalogue) shows priucipaily the viscera, whicii 
are placed at and in the basis of die pendulous body or foot. The mouth, the liver, 

* No. 2S. MS. Catalogue iff Dnaei»g». 
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AetComacbtthe intestinrs, and tlieaiMUtfe geverallr indicated; hut as this figare 
relates to another scries of on/an and has already been given by Sir Everard 
Home in bis Lectare.s on Comparative Anatomj (voL ii. PL LXXXII. fig. 2.), 
it it thought unoeccssary to repeat it here. 

Tlw Iwaodike in thii du* of MoDaskt «ie compoacd of highly mcnlar mcm- 
bfanet lopported bf doMMWt panUdi tmnvene lilamenta of a ddicate homy 
testnn; tbete tre croaicd at regular intervak by ttanavene Koes or jmiita, and 
along eidier ride of each supporting ilaoiflBt minute vibratile cilia are ritnated* 
which move rapidly indefinite directions, and excite and maintain a pctpctual 
current of >ca water over the surfaces of the respiratory organs. 

PLATE XX. 

The circulatiog and recpivatoiy organs of the Fteriy Nantilw {NatuiAu Pom- 

pUiuS, LlNN.). 

a, The great vein. 

ht The diifioei by vhich it oommnnieatea ^th the abdominal cavity. 
e, Tbe vauMM rnniu. 

dt d. The ipliiiiehnic ^na from the liver, ovary, gizaaid, kc 

tf 9f What may be regarded as the origins of the branchial arteriea, vis. where 
the blood begins ap;aia to move from tnmks to branches. 
The branchial arteries. 

g, g. The follicles or reservoirs, appended to the branchial arteries : the ori- 
fices by which they communicate with die veasds are exposed nn the 
left ude (tbe parts bring seen from Ae donal aspect). 

kf The valve at the entry tbe bcancbtal artery into the giU, ezpoied in the 
right anterior vessel. 

I, The cavity of the same artery, where it is imbedded in the mnacolar stem of 
the gill. 

k. The corresponding trunk on the opposite side of tbe brauchia*, which re- 
ceives die brandiial vrins. 
i, it The branchial veins. 
m, Tbe ventricle, or systemic heart, laid open, 
as. The anterior or small aorta. 
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o, The artery of the intestiue. 
Pt The aiphonic artery. 

9, The Mntjaitatioii of die vtakndt, fomuBg the bulb of die Uwge aorttu 

r. The wive et the conuDenceiDciit of the wterj. 

s, The larger hranchia of the right side, shovnf the tMmaL raileee. 

t/. The same of the left side, showing the venous surface. 
/, The smaller branchia of the right sulr, showing the artcrnil surface, with i, 
the fleshy stem^ entire, the dotted line indicating the |>assage of the 
hranchial artery into it. 
The imaUer hiendiie of the left ride. 
Fig. 8. A kmine of the le^r bfenclik magmBed, thowiag ila sbfadintioni 

into the smeller laminae. The letters indicate the same parts as in fig. 1. 
This species of Cc^alopod, being attached to n heavy shell, which siTords it 
a complete defence, m in the univalve MoUusks, does not enjoy those active 
locomotive powers whidi charactcrixe the higher or dibranchiatc order. There 
is consequently a less amount of r«:»piration required ; the venous blood is cou- 
tmucd into the gills, with the intetpoiiiiion only of the foBicdar anridee, end 
the lener or hnndiiBl cifenUttion w eonseqoentff onaided hy the oontnwdons of 
a venttide* 

PLATE XXI. 

The circulating and respiratory organs, in situ, of the Cuttle-fish {Sqiia offici- 
nalis. Linn.). ' 
The following is the deMription of thia drawiiig in die M8» Catalogiie. 
** Otih The cnt edge* o# the - body^ or shell, of the atnnial, where inay he ob- 
serredr dkik epoti, wbieh'hie the orifices of die cut afteriea'Mud fcllie. 
" A, Vena cava anterior. 

" c, VcTiTT' cav;e inferiorps. - . . 

" d, d, The two first, or pulmonary auricles. 
*• e, e. The two pulmonary (or branchial) ventricles. • • • ' 
**/»/> Ligamentooa attadiinenta, the artery going off wdnnealh. 
*' The hmidiis. 
**kf k. The bnndual vein*. 
^ t. The two common aniidet, anawwing to the left anride in Qoadn^ada. 
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" /r. The common ventricle. 
" I, Inferior aorta." 

Betides die above parte, die foUowing aie alio wdl dieplayed to this fignie: 
im, Hm fleshy appeiids|;es to the bnacbial ve&trides. Tbeae ate probably 

rudiments of the smaller branchix of the Nautilus. 
ftt.n. The smooth articalar cavities at the base of the funnel, to which the 

lateral tubercles on the inner aide of the mantle are adapted. "1 . 
o. The stomach. ('. 
p, p, The ovisacs. 1 ■ ' 

g, The ovarian gbnds. ^ - - ' i 

The Sak-bag. 
#, The anus. 

iyt. The cut edges of the membnuie which separates the abdeomaljfrBm the 
bnnchial cavi^'. > f. ' 

VLATB XXXL 

tTha a^cidating and respiratory oigsna of the above, taken,4)iat aii^cB^Recied, 
giving a bade view of the parts.^th,t|ie biaadus turned £Sen^:ing^fJb^^kam 

the dififerent vessels. 1^ : •no'- 

" a. The vena cava anterior. ^ " 

" b, b, The lateral anterior veQ£e cavEC (receiving the veins o/the jBeshjFlQsntle). 
" c, c. The vena; cavae laterales pcMteriores. . ' ri." 

** d, TbeveiMcava«iaedia posterior. . i 

*' tf, 'ihe.0ihnoikar}>(Qr bittidiid) innndea: ■ \ 

^fift The branchial ventricles. ( *, *, Their fleshy appendages.) 
" S* 8* '^^^ branchial arteries. The flcnhy .Stem in which it is lodged.) 
" h. The branchial Tcin of the left side. 

** I, r, The conimon auricles, answering to the left in Quadrupeds. 
" kt kt The couimoa i^or systemic) ventricle. 

4 The superior aorta. 
** m. The inferior aorta." 

The uregoJar appendages, which give a spongy appsaimoe to the bnadiial 
auricles *), have a f^ndnlar stmctorc^ and edlibit veraucnhr niotioas in the 
living animaL 
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PLATES XXIII. 4ND XXIV. 

Are iOmtntiTe of die dreulfttinf and Mtpintoiy lugsuM of the Kittwwigoe 
(Mmopoma ^Z&j'jlaNWwir, Harlan), one of the Amphibioat Bq^tUea vidiout 

external gills. 

The original description of tticsc figures is prcfitccd hy the following general 
obserratioDs on the PercnnibratKhiata, which Mr. ilunter aptljr denominated 
*' JVioHnnAfiMKAMta.** 

" General (ibservatwns on (he ]*neumobranchiala. 

" Different species of a new genus of antiuiils have come of late years from 
South Carolina in America, to Europe, three of which I have Men, and it is pro- 
hftUe there m many more. 

" The 6iBt of them tbmt ceme to Europe weie brought to London m the year 
175B 1^ Mr. L«k^ who had retided mimj yean in that ptovinoe. I bought hh 
vhole collection of things, in which were two dilbrent species of this genus ; and 
lince that time 1 have got a tlsird. Some time after Dr. Garden, of Charles 
Town, South Carolina* sent one of this species to the late Lionsoa which 
he called the Siren. 

** To the eye, two of them muy pass as diflereat tpedes of the same genus, 
bot the diird might be aoppoaed to bdong to another, to vfaidi, however, it has 
but litde conscsion, being in its internal aeconomj dosdj connected to Ae 

above two. 

" Tliis tribe of animals is widely different from a1! hitherto known. TTiey arc 
compounded of two grand divisions of the animal kiugdom, yet not so as 
for all their parts to partake equally of both ; for some parts incline more to 
the one of Aese divisioos, other parts to the other, while a finr are pretty 
distinctlj made up of boA, so a* to be tmlj donUe, just as the parts of gene- 
ration are in perfect Hermaphrodites, and these parts arc the organs of respinu 
tion, to which the circulation mnit of ronrse correspond. They hold with respect 
to respiration a middle rank In turn Fi«h, wliirli hreatlu- water, and those imme- 
diately above them, which breathe air, viz. ibuMc cuiicd Amphibia, and they are 
placed in this respect between the two, filling up the scale. 

« The manner of Uff and general ceconom j of A« animal determine the stme> 
ture of less important paits. 

VOL. II. V 
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" These iinitnals give the true idea of the Amphibia, while all those others 
%luch La^vc got this appellation do not in the least deserve the name. This appeared 
to me long ago to be the case, and thereforo X lappoeed there «m not properly 
any sadi animal aa an Amphibian $ for because an animal can dive, and »taj, or ttm 
a conaiderable time under water, it ia not to be reckoned a bit more amphilMom 
than any other animul, whoso stay under water is shorter. The circumstance of 
iM'ing terrestrial or aquatic depends entirely upon the medium in which an ani- 
mal respires. One of the Tetrucoilia can live in water if you will allow it to 
breathe air, but not otherwise ; and the CctJiceous Fish can only stay underwater 
between every inspiration and expitationt as is proved by the Vhde, &c. ; and 
a Flab can live oat of water, if it i» itill allowed to breathe water. The ammala 
uattally nanwd Amphibious in like manner can only keep under water during thn 
interval between inspiration and expiration ; but as their times of respiration are 
much less fre<|(ient than those of the Tetnacoilia, whether under water or in the 
common air, they can of eoiirse dive much longer: bat an animal to be truly am- 
phibious inu.Ht have its respiratory apparatus compounded of the pulmonary and 
branchial organs, wiuch is the case with this tribe, for these only can be said 
when in the air to be truly terrestrial, and when in the water tmly aquatic. 

*' In the description of any very uncommon animal, hi wbidi the paru upon 
vhkb life immediately depends difler very much from those commonly known, 
and bear a strong^ analogy to others which arc but very indifferently understood, 
it becomes necessary to {^'ve miine ith-a of the prijei^dinc and succeeding links in 
the geueral chain of organization, befurc the connexion of that in question can 
b« distinctly understood. As the animal now before us, iherefbta^ iKCen re- 
markably in Ae circulation of the blood and organs of respiration from all otbwa 
yet known, out first business is to consider the different fonna under iriiich those 
two essential principles of animal life appear. 

" The heart is acknowledged to be the grand organ of the motion of the blood 
in those animals which have it. In some animals it act<» a floublc jiart, serving 
also for digestion *, but these have no connexion with the present subject. Where 
its use is confined entirely to the circolationj its stnictnre is diflewok, according 
to the different motions the blood is destined to receive % for in some animak it 

* Mr. lAutar ken lUiidM to tht Matnd a»i«y of dw Ifsdi^ 
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has only one, others tviQ, ttdmt tbrae, and the most complete of all four cantiMs 
and this diffi rence of structure forms so many grand divisions of the animal 
kinirdoni, which I must be permitted to uUI by the name* of jUbfiocoiViia* DiemUOf 
7ricoUia,&nA Tetraeoilia*, 

*' The fititC order comprehendB the animals whose hearts have only one cavity, 
as ia the caie io the Liaect:,thefefote they may be called Monocoilia; but asdicae 
haTa no ooiwexion with the preaent subject, itii auffident jnat to mention them. 

*' The next order of animals to these have but a single drcolation, and of 
cooMcare furnished only with two cavities to the heart, viz. an anricle nnd ven- 
tricle, similar to and answering the same purposes with the right half of the heart 
in the most perfect animals. To this order belong all the fish with gills; there- 
foie tiheae may be called IMcoUta, in which ahould be tncliided die preaent 
tribe of animals. 

" The third order of animals are those commonly called Amphibia: in these 
the drcolation is twofold, although not so distinctly as in the next, because tlie 
two circulations become blcudoH in the hrart. Their hcnrts consist of two 
distinct cavities, which arc the two auricles, and of two ventricles ; but the ven- 
tricles communicate so freely with one another that they are to be considered 
as ouly Que cavity ; theiefora these may he called Tricoili*. There die blood 
from the innga, and that which has gone through the other parts of the body, 
taiz together, instead of being separated, as in the more perfect animals ; so that 
some of the last sort is thro^Ti back throuj^h the hody a<;ain without passing 
previously through the luug^, and some of the first sort is pushed a second and 
perhaps a third time through the lungs, without being first employed in the 
geneml cfarBulation. 

" The hwtdiTision comprehends the most perfect animals, whidi hare a double 
dicidation, one Aroogh tho lungs, the other through the whole body, and for 
that purpose aie fomished with a double heart. The two auricles and two ven- 

* Tbene should be nritten Monocato, Diciria, &c. ; but tlicr arc Kpelt M nbow in tts Trrati«c on 
tks Blood ami Inflanunatkm, p. IS5, where these oames for tiie DmAim of tlie Animid Kiogdom 
««n frtt propoKd. Lfts sU dmificnliaiii fimnded an the trarfatioaik of a ttngle organ, tite car. 
disc arraDgement is twolificial for general application, llic MoUu»k«. for example, are either ex> 
chidMl in this ijrsteB, or m hlended with clanca with which thej have little or no uatund afiaity. 
Far Cmisi'o Radiotcd DivSiion vi tiM Invertehntt, Ur. Hrater Ims daewhcre proposed tho ttna 
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triclcs of which they are composed make up the fow CAviti«i by which thej aie 
distioguished, and they may be called Tetracoilia. 

" This general account being premised, it ia to be now observed, that the tribe 
of animab befot« nt «re tn intenaediatQ Kok betweea die lecond atid third of 
the divnioDi above mentUMied, by which they aie connected with, or, as it weie, 
mn intOj each odkCft 

*' In order to give as complete an idea of this as onr present knowledge of die 
subject will admit, it is necessary to trace the circulation through tbcae two in^ 
terniediatc classes of animals. 

" From the compound ventricle of the heart in the Tricoilia arise three ar- 
teries, two of which are anterior, the third posterior. Of die mteAar, that to tiie 
left hand* which is sbo the largest, is the pnhnonary artery, going to the hmgs 
nearly, as tn Hani diat to the right hand is the leffc aorta ( and the ringle poste* 
nor artery is the right aorta, which alone gives off the carotids and subclavians. 
These two suirfas make a curvature downwards, descend together along the 
back, and when got to about the middle of the cavity of the animal, unite into 
one trunk. This union is similar in some degree to the union of the two arteries 
coming from dte gilb in fidi. 

'* Tbia description is taken from the Turtle, and alihoiigh it may not cxacdy 
agree widi all of die above eks^ as the Frog, &c., yet it will in die essentials. 
Here die longs and the whole body are evidently supplied from portions of 
the same mass of blood. But no use appears for the two aortas in this divi- 
sion, and they seem so very superfluous tlmt one might he trmptcd to suspect 
they were only provided to lay the foundation of an analogy with the animals of 
the hnmc&tely inferior dats, wliich it die present and of the dass bdowthem, 
the Fish. 

** For in Fish dial have onfy one awide and one ventride, the singie artciy 

which the heart scndi off is immediately distributed to the two sets of gills ; fiwn 
these the hlood passes ont in two trunks, one on each side, which after run- 
ning a little way join into one vessel, as the two aortas do in the Turtle ; which 
now runs on as an artery to supply the rest of the body with blood, without 
baring fint Altered a liearl^ or iduit is catted the left avride and ventricle. 

** Tima the diffisrenoe between the two dasses i« considenble ; but Nature, 
always pirooeeding by the nicest gndations, has formed two animals which par- 
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take to nucb of the stmetofe of the two daaaea, that they geadj lead us on horn 
the one to die other. The 6nt of these, aa heiog nearest to the amphibiooa tribe, 
are the anieMiU now before as *, which, indeed, form the next link in the chain 

that we are acquainted with, as will be easily seen by comparing them toirrther. 
The present have but one auricle and one ventricle, sending off one artprv, which 
is coiuiiiou to the gills and lungs, uud which might be culled pncuiiiobruuchial. 

" Here ia a faUing off from the Amphibia of an aniidef and in some mearare 
of a ventricle notwithatanding whidi, the ellect of ^ heart npon die blood is 
neaily the same. , 

" The artery paaieeont of the heart, sending off the pulmonary arteries, Nvliich 
are ramified upon the lunpr« as u<(ual, and then divides into two branches, 'vl i h 
arc analogous to the two arteries in tlie Turtle; but as these aniirials (ylniphtuma 
and iMenopoma) are a degree nearer Fish, these arteries are each again subdivided 
into two, vhieh ai l er w ai da vind round dioae singular pa r ta in some meaaare 
nmihir to the gilk of Fiah»— -erith which they ate fnmiahed. Having made this 
ciienit, the anbdivided veaaela again unite ao far aa to fbmn only two troolca, and 
these two presently join into one in the same manner aa we have remained in 
Turtle and Fish. 

" The other animal — the Siren — completes the gradation by being one remove 
nearer to Fish : in this the subdivision is not into two branches only, as in that 
above described, but die whok aorta divides and inbdividea into infinite fanil6- 
cationsi simibr to the arteiy in the gills of fish, while the lunga are supplied 
in the same manner aa those of the ineoediog aotmal and of the Amphibia. 

Thus the gradation is formed from perfect lungs, first to perfect lungs and 
imperfect gills, then to perPeot lungs and perfect gills» till at last we have no lungs, 
but simply perfect giUs, as in the Fish. 

*'€fthe cBradm^ m th* * ChuaA OdtHmmak, «r Ctmg^'^atgri er Kat' 
UwtigMt {Mettepoma AUegAaniemit, Harlan). 

" The most extiaordinary thmg in this animal is the circulation* with its depend- 
ent function, viz. respiration. In this l uap e c t it b a mixture of the Pish or 
DiooUiai and the Tricoilta, having an opening on each side the neck similar to 

* JsyMoM ffrfsrfjrftis, Cut., and Mtmpoma AUtfinktuit, Hajo^ui. 
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gilla» md Inagi limilv to those of the Fkog. The openings are atmilar to the 
gills in fishj jet woald seem not to answer any such pur]K)so; for the arteries do 

not in the least ramify, so as to ilividc the lilood that it might he influenced by 
respiration through tlic-sc opi ningH : thi^i is one degree nearer the TricoUw than 
the former two (vir. the Amphiuma* and Siren). 

** Like the Fub, it ha* but one auricle and one ventricle. The aaricle is large, 
and is pUkced prindpallj on the left side of the ventricle and behind. There is but 
one artery arising from the heart or ventrtde, whidi at first goes on towards the 
head, a little contorted, and swi-lls into a considerable beg; tbm from each side 
of lliis Lag four vessels go off, — flirco of pretty considerable size, the other, a 
very stimll one. This, which is the lirst or uiidcrniost vessel, passes out luterallf, 
adhering to the oesophagus, giving vessels to it, and Ueiug, as it were, spent upon 
it ; bnt one of its branches is joined by a branch from the second, forming one 
tnmlc, vhich makes the pnbnonary artery (Fl. XXIV. p.), and whidi passes down 

* The following i» Mr. Hunter's description of tlie circolating mmI iM|iiratorj fy^tcm"! of the Am^ 
piiyma. See No. 915. " 'ilie heart oonsi«ti of an rande and Tvnttlek : tho aaricle is laiga ia fio> 
portion to llw vontnde. aod Is plaeed on the left imi npptt snl. bat projecting Ibrwud, so fhit the 
ventricle is, as it were, sunk in the rakros of the auride. 

" The aorta arises froD tbe upper pnrt of thsimtriclc. laiig«rtfaaBeoaldlM«^peeledinMch anani- 
net : it is somewhst ounlwled, (iM^rs upWioivthe mophagus, sad flomi dOatei nrto a cKfrty of nearlf 
the aune taze tm the ventricle. This enlargement is somewhat grcu/v ( il. so n.- to look as if maile up of 
tfffiueat vessels : bnt on exsmimitiaa it appears to be one bog. It tenuiiuaes in bnuichai, which an 
Bmeh BiBsner dun the bsir fnm wfalch they ari»e, and ooatinw dimHUsUqf is ttef psM tom iiils lbs 
head : near their origin* and pcwterior surfaces arise two arteriesk oasontasliaidcwwUeh aKiiBflsetBd 
downwards to the lungs^ and enter them at their ujiper ends. 

" The two tnuks diiage a tittle from one another, as it were, winffiBgKNindAeeiwphagus; aftvr 
which, cnvh divides into two bninche» of nearly eqttsl sine. 'JTlie^e two branches on one side, for in- 
sUnce the left, pass outwards to tlie plli>, aad theie wind rmind and between tbe cartilages of those 
parU, approAching towards &e baek, then. begtunin|(p to eonmge rcHmd tlie posterior aurlaoe of the 
ixsopbagus, they pursue their course to the backboue, where both branches unite into one trunk. 
The tin^ trunk thus fonnetl runs down ou the sonic side of the backboac, attetided by a single 
tnultondieotlier aide, which has passed through exactly the same course. 11iesetwo,e<ineanvrrging. 
having ran a little mqrdown on the oppoeite sides of the backbone, and ha\-ing gi%-cn off branches to 
different parts, mount npoa that bone, and then unite into one principal trunk, which from this paint 
may be cnUed the deaeendiag aorta : thi» pa.<>»es down the back, abdomen, and toil, giving in it» waj 
vessels to the difeienk parts. 

" The inferior vem cava, which collects all the blood iroin the part* below the heart, ia large, and 
runs through the whole length of the abdomen. At d>e lower and it lies hetwetu die two kidaeyis 
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ahag tbe OBaopliagiu between h and the anriclc, then grti npon die upper paif 
of the lung, along which it psMcs and ramifies. The tccmid and third bnnchet, 

which are the largest, pass outwanls), bat a little more upwards. They both get 
upon the upper part of thr opening of the gills, then pass along two bones, 
(which are probably intended as os hyoides, and also for assisting in tbe dilata- 
tion of this passage,) and when they have got to the outer and posterior end tbe 
second «cnda down the bnnch to join the fi»t m above described, and then they 
unite into onei there getting upon the upper or posterior suHaoe of the oesopha^ 
gtts, and sending several branches to the head ; and when the trunk has got to 
the middle of the l)ody, behind the cesopIi.ii;",is. it is joined by the corresponding 
trunk of the other sidp, which follows the sainc conr'se. Thn single vessel thus 
formed pattseA dowuwanlb Ixtween the ccsoplmgu.s and backbone, giving off 
vesseb to the nei|^bouring parts ; and when it has got as low as intestines, 
it sends off the mesenteric artery, which supplies the intestines and liver. The 

but after this it is very Ioo«e. moning upoa the rij^ht of the mcecnttn-, to %rhicb it i« attachrr! f r a 
thin membrane, m also to the bade in tbe aatMiiuuinpr. At the lower end of the liver it entirs iliitt 
TtiCUS, p«MC( on, and emerges at the upper end nesir the heart ; tlien, after proceeding a little way, 
enters the posterior put of the auricle, haviuf fint received the vena cam itfttkt and tha wu ftom 
the bead, so that only one van cnten tbe amide. 

" Hie gilla arc composed of three cartilige«, which arc ]ihired in the oame manner as in fish ; 
bat these certilegca bare neither the pectinated part nor the mushroom pertitian which those of fish 
have : flieir ends m ■rticuhtted tof^cthcr. and the vhok u joined to til* extntnity of die same bone 
aa that of the tongue. 

" From the fauces therti is an opening outwards, betMceii the two iufenar cartihigea of the gjUs, 
for tlie water to pass. In this opening, w hich i» ohloiig, is placed R atrootme compoacd of tWD velvet. 
Which win olwtnict the water passing ia ham without. The two cartilages which are above Ifaa 
opcniug. between wbidi the two luteciea pais» are lined on the inside hj the mcBbnyie of the faoceet 

wbi«h is not very thin. 

" Tlie lungs arc smuU tubes posting nearly through the wliclc length of the nbdomen, beliind and 
on the inside of the abdominal Tiscenu Their upper cn-.h arc behind the heart, tiui lower within three 
incbee of the anus t here tlicy become Small, and end in a point. Hiey arc attnehcd through their 
whole length bjr a Qiin membrane to the foot ot the me!>entery, to the nnrta dcsccndens, and, on the 
right, at the lower and, to the wfcrior vena cum. Hte whole of their inner mtrivx m honeycombed : 
tiieir snbataiiee » enuuanii^ vttcnhn-, receiving many atteties from the pnemnobnndiial vcaael. llie 
artery pasxes down all along the anterior eds;c of the lungs. The vein corrcvpondiag la tilt eituj in 
jnst audi another veaselt and is coatiniied from the lower end of the lung to the uppar, «• one pretty 
nniCtni ouul, eoUaetinf die amaU hnaohaeiii Ha way, and at length opening into Ikt vena cava a 
litde bdow (IwtcntelioB cf thtt veia m tUl«Ht»-aUM«wte Jia 
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main trank then goes down the bade to all the other parts. The foartb or most 
aiitnior bnadi of the bulb of tlM iiOilm pma oa^ geli abore die before-men* 
ttoned boDet, mnniiig along the npper edge of the appennort bone, lendi 
bnnebei to the tongtw, &ie.| get* upon die «eMpbagai behind, and joint a hnnch 
from the united trank of the other two going op to the head* 

<* qfthe Vmit. 

** The VMQ* Mt pat from the rectom and bladder m two directiona, one in 
front the other behind ; the anterior runs along the abdominal nmidea to die 

liver, and is there joined by the other. The other, or posterior vein, runs up tbe 
back, receiving the blood from the kidneys, ovidiu ts, \.r., passes forwards (stcr- 
nad) at the uppt:r (atlaatai) part uf the abdoiucu, and dips iulo the liver. Tbe 
uetentcric after haTtng fomed the vena portarum, paaaeii also forwatda to 
the lower edge of the liver, and ia jinned by die anterior vena cava. Fktttn the 
left there are veins running from tbe stomach, oesophagus, &c., whidi join die 
same: nil these pass through the liver, and are collected at the npper part, and 
enter tbe auricle." 

Plats XXIIL**— 1. The head and anterior part of die trank of llie Me- 
nepoma AB^Aamensis, dissected to ihow die heart and lungs oi aAlii. 

" a, Tbe under sur&cc of the mouth. 

" b, b. The circamference of the mouth. 

" c, Tbe body of the animal below its fore legs. 

" d,df Tbe cat edge of the opening of the upper part of tbe abdomen, show- 
ing the cavity where the heart lies, under dw neck and fknoes s die 
skin of die parts tomed out. 

" e, e, The fauces. 

"/, Tbe division between the cavity which contains the heart and abdomen. 

" g. The liver. 

" A, The ujiper part of the stomach. 

" t, t, Tbe upper part of the lungs passing thrOD|^ the abdomen. 
- k, A probe introduced into die lateral or bnmchial tqpening which leads to 
die &noea, which may be observed raising the bnces at /, 

* No*, as, 85. MS. Ctlalojfue e/J)nmiMg*. PnpmSknu No. » 16, 917. 



Digitized by Google 




uiyij^uj Ly Google 



i^iyui^Luu Ly Google 



i^iyui^iuu Ly Google 



153 



" /, The auricle. 

" m, The ventricle. 
" n. The great artery. 

" 0, A swelling in that artery." — MS. Catalogue. 

p, p. The four branchial arteries given off from the estieinity of the bulb, 
f , BianclieB to commoii parts, u the head, eesophagiM, (ec 
F^[. S. Sfignified vicur 4»f die heart of the Maupoma AB^mdauu, widi die 
ventricle and hulbus arterioBtu laid open. 

a, The conjoined auricles. 

bf The cavity of the ventricle, occupied almost entirely by decuMating camev 

columna*, as in the Tortoise, 
c, The orifice by which the carbonized or venous blood enters the ventricle. 
Tlie orifice by which the deearboiUMd Uood is i«o«fed frooi the pulmonary 

attride. 

e, e. The valves of the artery. 
J',fy The branchial arteries, marked p, p, in fig. 1 . 

! , Thr membrfinoiis sinus of the veins of the body. 
Fig. 3. A side view of one of the valves of the artery further magnified. 

Platb XXIV.* b the lower jaw, irith the tongn^ the fimoet, eesophagus, 
heart, stonach, liver, Jtc. (of the Mm^^ema AUi^iameiia*), lookii^ npon that 
snrftce which was in contact with the head and bade of the aninia!, or what 

would be called a posterior view in the bnoMB sndyect. 

a, o, Is the upper surface of the lower jaw, upon which may be observed the 

tc-etlit. 

6, b. The inasseter muscle cut through. 
" tf. The tongue. 

<* tf, A bristle passing into the beginning of the tnwhca, which b eontianed 
down at ^ into the famg of the right side. 

" e, e, The lungs. 

**/»/* 'I'lie poeterior surface of the fiiuces and cesophagni. 

• No. 84. MS. Catalogut of Drattings. 

t BcHdea the conctponiiing row of teeth oo the upper jaw. there ia • pikraUel row on the tee jMwt 
of tba patate. 

VOL. II. X 



Digitized by Google 



4 



154 

" g, The stomach. 

" h. The pyloms. 

" I, i, The duodenum. 

** k. Put of the jejunimi. 

/, The piMtierior vattus of tbe liver, 
"m, 81, The doctiu oomoiiuiia choledochui. 
" ft, The apex of the heart. 
" o, o, The branchial arteries coming round." 
p. The pulmonarjf arterj of the left side. 
r, r, Cephalic arteries. 

*' *, The onion of dwae tvo arteriea on eadi tide, on the posterior sorbce 
of tlie fiuieei. 

" t, The nnion of all the w.sseh from the heart, fDmlng what may ha called 

the aorta descendcns." 
If, The brachial arteries. 

PLATE XXV.* 

" THE BLOOD-VESSELS OF A FOWW {Pltaumui Qalbu, lam.}. 

The description of diis figure in the MS. Catalogue it picfaced hj die finilow^ 
ing observations. 

" The bones of animals are in general the basis of the animal. They give 
tl>c lead to the other parts ; the muscles, their form, extent, number, &c.^ in 
some dt'i^ree depending on tho bones; while the blood-vessels and nerves depend 
in tome di gri e on both for their courte, ntunber, &c. ; therefore if dkre is any 
difference between the bones of one animal and those of another, the mnades 
vary accordingly, as also the course of the blood-vesaelt and nerves. 

" But ullhovijrli several orders of animals appear to be very diflcretit from 
others in shape, Slc, yet tlure \h alutost always an «mdeavoar to reduce them as 
much as possible to nearly the same principles. 

*' Although a bird appears to he a very differently oooatmcted animal from a 
qnadntped, yet it is made a good deal ttpon the same prindjdes. We may ob- 

* Mo. 86. MS. Calaiofu* of Dnaeiuft. 



Digitized by Google 



Ly Google 




t 

r 
1 

I 



I 
I 

I 



i 



] 

I 
■ 

■ 

I 



I 

Digit/zecj Ly v^oogle 



155 



sen-e that the bones whicli are the bases of general construction of the aniinal 
arc a good deal similar; for they may be to have the same boiiea, ahhough 
in some these may be somewhat different in siiapc, »ize, &c. ; as also there may 
be some not to be foiwd in any other animals, yet die prinetplee are lediicible 
to tiioie in other aninali." 

" FSg, 1 . A, A, A, A, The cut ends of the ribs. 
" n, By B, The cm edges of the abdonunal nuiclee. 
" c, Ct The cut edges of the onoa. 

** V, The rump. 

*• E, The last part of the rectum. 

'* r, The two vasa defercntia, with bristles in them, opening into the anus 
on the points of two small projections. 

* c, G, G, The kidneys. • 
'* H, H, The di^. 

" I, The patella. 
" X, K, The muscles of the leg. 
" Fig. 2. K, The muscles of the leg, a continuation of fig. 1. 
" L, The metntarsas or foot, commonly called the leg. 
" M, ,M, M, Tlie three toes. 

* The back toe. 
« l; h*. The neck. 

** M«, u*. The trachea. 

** H*, The lower maoph^aa. 

" O, The crop. 

" p, p, The first or superior eesophagna. 

a, a, The fauces. 
** R, The larynx. (Superior larynx.) 
« 8, The oa Hngnalis. 
« T, The mtde. 

** V, V, The foroilnm. (Thecfamcle.) 

« v« The clavicle of one side cot off. (The cofaooid bone.) 

** w, w. The muscles of the am. 

x9 
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**x,x. The mudcfl of die fore •en. 
** T, The ligamentnoi •mpeDforimii tht, 

<* F^. 3. z, Tbe ooutiiiaBtion of the wing. 
" T*, The pinion, orwlut auwecB to the metacarpiu. 

" 6c, Tbe thumb. 

« The Veins. 

*' F^. 1. a, The basis of the right auricle, the auricle itaelf being cut oflF. 

" b, b. The two vciia» cavae superiorea. 

" c, c, c, Tbe two jugular Teiosi the left of which is wholly exposed. 

^^Huitmey be called tlMgnttnid or difioidfeiii. 
** «t Tbe lingual, geDial, tempoml vein*, fte. 

*^ft Thoee comtng doimi from the fanin (iriiich aaaitODioie irith the vertebral 
Tein). 

" ^> ^> "^^^ veins going from die crop to the right jugular. 

" A. The subclavian vein. 

" », i, The humeral or brachial vein. 

" /f, k. The ulnar vein. 

" /, /, The jadial veias, which arc in pairs, one on each side of the U'tery. 
" 8. A cnntsnnation of the vuMdi of die wiug. 
** m, A oontinuatioa of ulnar vein. 

A continuatiott of the radial vetne. 

" Fig. 1 . (coniinued.) 

" ft, n, Internal thoracic veini. 

" o, o. Vena' cavie hepatirae. 

"/J,/;, Vena cava inferior. 

" f. The spermatie veittt. 

** r. What ansven to the iUac vein. 
The earalgent vrini. 

" /, /, Femoral vein. 

" M, The poplitscal vein. 

" V, Vy The posterior tibial. 
** I\g. 2. w, w, A coutiuuauou of the posterior tibial vein. 
« 1. 9,St The veini of Ae ramp and anni. 
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** y,y. The plcxn<5 accelcratores seminis. 

" z. The vein comuiou to the vena cava aod vena portarum-f*. 

** «*, The vena portarum. 

" 9, The union of tbe nwfentertc vdnt into vena porlanua. 

" The Puimonwy ArUne$, 

" I. The common trunk of the pulmonary artery. 

" II. The left branch, going to the hing of the left side. 

" III. The right branch, going to the lung of the right side. 

** I, The bMie of the left uiride. 

" 2, The end of the lorta at it rises from the ventricle. 

** 3, 3, Tlie common tnmks of the right tabcUmon end rjght carotid and 

left subclaviMii and left carotid 
" 4, 4, 4, The. carotidb (which run in cloiie contact with each other along the 

middle of the nedi). 
** it The artery going froB the left carotid to the crap. 

8, The right lobdarian. 
** 7 1 7, The two right httineral arteriet, turronoded hj a pleani of Teins. 
•* 8, The radial artery. 
" 9, May be called uln-ir. 
" F^g. 3. 10, A contmuatiou of the ulnar artery. 
" F}g, 1. 11, The thoracic artery of the right aide. 
** 13f The cum of the aorta. 

13,. The deacending aorta. 
** 14« The oocliac artery. 

" 15, The continuation of the descending aorta. 

" 16, 16, Tiie origin of the arteries going to the kidney* and thigh (analogOOB 
to the femoral arteriea of Mammalia). 

t This Tnn Ls in some re«pect« analogous to the inferior mesenteric, tince it receire* the blood 
fiCHB the netan and dooca : but it alto tranemitt to tbe TenA pcntK tbe camnon blood from the 
iii.aideiofflietaIt.aaia{ip«rentIj from the posterior lobw«f^liidBe]r> by ^ two tdte vlucit are 
£gmd. but not miim4. 
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** I7» 17> T^^P ^^'O Pniral artericR, which Bfiid i)ranchc8 iatO ttw kidney* (aOB- 

lo|:ous to thL' inti riial iliac and iscbiattc arteries}. 
*' 18, 18, The crural (ischiatic) artery, 
*' 19, The poplitseal artery. 
** SO, The poeterior tibial artery. 
*' f^, 2. 20, A continmtion of the posterior ttbial artery. 
"21, The anterior tibial artery. 
" 22, 22, Continoation of the anterior tibial artery. 
" 23, 23, Ditto. 
" 21, 25, Divisions of No. 23. 
" 26, 27, Divisions of No. 32. 
** 88, Continocd from No. 20. 
'* fig. 1. 29, The common trunk of the artery of die nwip, anua, &e. 
80, 80, The artery of thephsoa accelerator. 
'* 31. The artery of the rump^ anua," ifc^Huntaian MS. Cat«dtgu*» 

PLATE XXVL* 

RESPIRATORY ORGANS OF AN OSTRtCH. 

As the lungs of birds adhere to the parts they are in contact with, they can- 
not he laid to hare a cavity forming the cheet ; and of conrae cannot be said to 
have a membrane called the pleura, nor a distinct musde called a diaphragm. 

Yet they have wliat answers tiie purpose of a diaphngm, which adheres to die 
whole under surface of the lungs; and, as it adheres to the huigs, it is only mus- 
cular on its outer c(lf^, and there only in distinct parcels which when they act, 
will pull the lungs down by straightening, as it were, this surface of adhesion to 

the lungs. 

" As the lungs open on their external sniiMe in a vast number of phces, so 
as to let the mr escape from their ceUs into different parts of die body, parti* 
culaily the abdomen, they may be said to be only opening a passage for the air 
into diosc parts* The lower plane or surface made by die diaphragm u not so 
transverse as in the qpdruped. 

• No. 95. MS. CMdhyw ^DnuAit*. 
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" This drawing is a view of the left side of t1ic> dianhriigm of a young Ostrich 
haviog the stenium removed. The plane of its lower surface reached from the 
lower edge of the longs below mi behind, just above the head of the kidneys to 
tbe upper part of the cbest above and forwaida^ 

Tbe baait h in its wtoation covteed bjr the pericardram. The left lobe of 
the liver is cut off to expose the left side i only the nght lohe is in its place. It 
shows the attachment to tlic ]nns;% of the partitions of the abdominal aic^ells : 
between each partition is the opening from the lungs. 
« a. The heart. 

Bf Tbm vessels going out from fbe liettt. 
^ The pnlmonary aitwr^. 

^ Iho descending aorta. 
" e, The aorta in the abdomen. 

The artery of the sturuach. 
" iT- The mesenteric artery. 

" A, The surface from which the left lobe of the liver was cut off. 
** i. The left side of the right lobe of the liver. 
<* k, k. The ribs. (The dorsal portions.) 

"ifl, The ends uf five ribs that Were articulated With the stemiun. (** The 
articular ends of these sternal ribs.) 

" m, Van of the sft-nmru Cut thrOOgb. 
n. The head ot the kidney. 

" Ot 0, The lower and anterior surface of the lungs, covered with what may be 
calkd diaphmgoi. 

**PtP* The openings from the hings into, the abdomen and dicst. 

" qt Tbe mnscular portions of the diaplin)i: iii arising from the riba» and in- 
serted into the tnrnibninc covering the surface of tlie liinps. 

" Tf r, TIh- attachment to the lungs of three partitions of air-cells in the abdo- 
lueii. — MS, Catalugut. 
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PIATB XXVII • . 

AIR CFXIS OF TUF. LUNGS IN MAMMALIA. 
" Fig. 1 . A part of the iuug of a Lion, n)agni6cd to show the luanuer of ra- 
nrificitiiHi of die toacheii, and iti termhiation into jcelb ; wiA the mode of 
diviiioa of oiie cell iDto many. 
** «^ Aiebnmdiei of the tndieft pnaaing throoghtlie long, aod giving off 

branches simihr to an artery ; but at last giving off cellular branches. 
" b, b. Are the months of some uf these cellular branches. 
" c, c, Are the cclliihir braiiclicb going off from the trunk. The rest is the 
general cellular substance in which it may be observed that each cell is 
again £fi£ng bto otbeis. 
*< FSg, S. Ii a Blioe of the long of aForpesae, which ia principallj to ahov that 
the caitihgea of the trachea are oontimicd dmragh the smaUcet hianchca ; 
hut not with that regularity which is in the trunk or trachea itadf. 
** a. Are the branchea of the trachea in vhich the cartilagea axe repieaented. 

« 0/the Lmgs iff One tFhab 7HB«. 

The lunga are two oblong bodies, one on each side of the chest, and are not 
divided into amaller lohes, aa in the human aubject. They are of conaidcrahle 
teigtfa, hut not so deep between the fore and back -part, aa in the quadnqied« 
from the heart being broad, flat, and of itself filling up the fore part of the chest. 
They pass further down on the back part than in the quadruped, by which their 
size is increased, and rise higher up in the chest than the entrance of the vessels, 
coming to a point at the upper end. From the entrance of the vessels tbey are 
connected downwards, along tlieir whole inner edge, by a strong attachment (in 
which there are some lymphatic glands) to die poaterior mediaalinnm. The 
lungs are extremdy elastic in their auhalanee, even ao modi ao as to aqaeeneout 
any air that may be thrown into them, and to heconie almost at once a solid mass, 
having a good deal the appearance, consistence, and feci of an ox's spleen. The 
branches of the bronrhiT which ramify in the lungs have not the cartilages 
Hat, but rather rounded ; a construction which admits of greater motion between 
each. 

• No. 96. MS. Catalogue of Dratcingt. * 
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" The pulinonsiry rclls are smaller tliun in rjuadrupcdd, which may make less 
air iiLCCSsary, initl tlu v coiMmuiiicutL- with each other, which those of the qua- 
druped do not ; for by blowing into one branch of the trachea, not only the part 
to which it immediately goes, but the whole lang ia filled." — Hunter, On 
Wkdet, mut, Jhuts. faivii. (1787) P- 418w 

PLATE XSXIU. 

LARYNX, FAUCES, ftc. IN OYIPABOUS VBBTRBRATA. 

1.* The heed of e joung Crocodile (€iroeiuSUu mutv*, Cvvikr), widi 
the jaws separated to show the incdiani^m by which the oraamunication be- 
tween the mouth and fauces is closed, and the apertures of the larynx 

and pharvnx d«*f«'ndpd huth a^^lin<5t the insect"! and other parasitic animals 
which guiu admittance to the mouth from its being unprotected by lijis, :uui 
also against the entry of water during the period whca the Crocodile holds 
tuhmei]ged a living and struggling prey. 
ttt The head. 

&, The protuberance at the end of the iqtper jaw on which the ooatrib are 

placed. 

C, The lower jaw. 

d, The end of the tongue raised by pressure from below: it is closely con- 

nected to the rami of the jaw by a continuation of the membrane of 
the month. 

e. The ^andnlar part of the toogne. 

^ The transverse ridge formed by the expanded cartilaginous body of the os 
hyoides, which raises a corresponding fold of the membnne of the 

mouth. 

g, The soft pjiiate, against wh'n h the preceding cartilage and fold are applied, 
which makes the septum between the mouth and fauces complete. 

/>, The prominence formed by the brynx, showing its longitudinal linear aper- 
tnre. 

t, The orifice leading to a cavity formed by a dupUcatore of the limng mem- 

* No. 91. MS. OMofm •/iknwMyf. 
VOL. II. r 
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biaae of dae finicea* which coven the oppoied csrtUagiaom •ntfiieea of 

the descending ptct7goid process and ramiis of the lower jew» where it 

assumes the texture of synovial tnembnuie. 
k, llie flap covering tlie membrana tympani. 
F^, 2.* The OS hyoides of a Pea-fowl {Nmiida Meleagris, Linn.). 
" The OS tingiulii and oua luryngis. 
*' Os Kogiudis {Ghuo-^ftd, GsoFFmoY'f). 

b. Cartilage on the end of the os Hngnelii. 
*' c, c. Cartilages on the ends of the two prorrsses of the above bone. 
" d, Ossa laryngis prima (^po-hyah, Geoffroy). 
" Sf e, Ossa laryngis sccunda {^Cerato-hyais, Gkoh-ROY). 
"/f Oa oomniune, or bone common to the os lingualis and os hkr}'Dgis {Bojsi' 
Jye/f Geoffkoy). 
A amall bone pkced on liu oi commune (I^Ajfol, GEomtOT). 
" A, A cartilage ou the end of the preoedmg. 
** Jug. 3.| Is the h)\ver jaw, with tlie ton2;ue and hirynx of a Cock. 
" a. The hollow of the inner surface of the under jaw. 
" 6f Au outline of the wattles. 

*' e, The tongue, ending at the baae in little rough pynimidal procesKS. 

'* d. The angle made by the union of the two mandibles. 

" €t €f The tower jaw bdiind the angle, jnst at it was when c«t tbtoagfa ; and, 

OS it were, continued into the skin itf the neck nt^y. 

*^ g, g, The fiinces on carh side of the tongue and lar)mx, marked with ioutt- 

iiicral)le orifices of the (hu ts of small {glands. 
" Indicates the situation uf a muscle which passes between the thyroid car- 
tilage and tongue. 
I, The opening of the larynx. 

* It placed npoQ two rows of pyramidal bodtet» whote points are turned 

backwards. 

" /, Tlic cut end of the trachea, which raises the cesophagut. 

** m, The oesophagus. 

" n,n, Parts of the ossa laryngis {Cerato-hyals , Gsoffrov) cat throngh." 

* No. 69. MS. Calalofve of Drawimff. t Philonophie AmUomique. p. 148. pi- 4. 
t No. 90. JIS. CMsliyii* ArMnjp*. 
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PLATE XXIX. 

** Tliia contains diflmt Tiewa of tfaoae puts of the Potpnse that an con. 

ccmcd in breathing, or what may be called the note. 

" Fig. 1 .♦ Is :i side view of the inside of the nose. The hrod it divided as 
fur back as the skull, nearly in the middle, but not exactly SO, the teptnm 
nasi being left entire in thin sect ion. 
** Of a. The cut surfaces of the upper and lower jaws. 
" The tongue fallen to one side. 
*' e. The cnt sui&ce of the os pntatt. 
*' c'. The palatum luolle. The akuU. 

" e. The skin and fat on the np|mr put of the head. 
"/, A small part of the brain, exposed. Tlie septum Mtfiom. 

" h, h, h, The different ravities or processes of the nose. 
«• I, i, The direct passagt; of the nose. j. The cxierual opening. 

*' k, k, k", k*f What answen to the turbinated bones in other animals. (The 
plicated processes here represented are not supported by bone ; they 
are of a muscular and adipose texture, covered by a thick daikrcolouied 
cuticle, which from its hard insensible nature is well adapted to protect 
the na^al passages against the irritation to which ordinary pituitary 
luetnbranL' would be t^uhjected by the currents of .sea>water continually 
ejected from the nose.) 
** m. The projecting part of the larynx or glottis. 
'* Ji, The membrane of the iaocea covering the side of the larynx. 
" o, The passage leading into the other nostril. 
** f^. 2,f Is a view of the anterior surface of the nose, looking f^om behind, 
the head being sawn across. 
** Ot «, The skin and frit nn the Upper part of the head. 
*• h, 6, Tlie bones of the lu ad. c, The septum nariutn. 

" d. That part of the cavity of the posterior nostril which the projecting part 

<rfdw larynx li« in. 
" e, 0, The same cavity divided by the septum. 



* No. 101. MS. CtMtgae 0/ Dnamgt. 



t No. 403. JbU. 
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"/, Two swellings, the aide view of whidi is leen at U, fig. I. 

Convolationt of plates' seen at ff^ fig. 1. 
** h, Simifar conyolaCioni'Men at A*, fig. 1. 

" /, The external passage. 

" k, k, ky &c., iDcIudcb the whole oxtont of tin- cavity of the nose." 

(From the yielding nature of the tissue supporting the corrugated membranes 
k', Wt these can be distended and unfolded by tlic pressure of water forced up 
from below ; they thw uaoine an oval figure, capable of holding a quantity 
of fluid) whidi, by the action of the auRoimding muactdur fibica, is forciblj 
qected from the btow-hole.) 

PLATE XXSLf :■. . . 

Tfae tongucj larynx, posterior nares, &c., of the Porpcsse, taken out of the 
head and exposed. 

** The upper anrfiice of the tongue, pointing bj two dotutd lines to two 

small pieces of wood, which arc continuations of /t, h. 
" b. The palatum liioUe, with part of the roof of tlie mouth. 
" c, c, The coniui'in beginning of llu- posterior nurcs, in wliieh the glottis lies. 
(if A ridge which forms the mouth of the po&tcrior nares, which is a 

muBcle of the spliincter kindt and which I call constrictor narinm. 
" «, The mouth of the glottis, which is widiin the naica, and grasped 1^ the 

constrictor. 

Th*^ projecting part of the larynx lying in the fauces. 
" JT, ^Zf, The inner surface of the pharynx, it being slit open and turned aside. 
" /tj A, Two slips of wood lying in the pharynx, passing forwards one on each 
side of the glottis ; continued under the palatum tnoUe, and appearing 
forward on the tongue at a. 
" it it The ends of the os hyoidea."— ilfiK Gaahgue. 
For a farther description of the above apparatus, see p. 105 of the present 
volume. 

t No. 103. MS. CaMngm ^Drawutgt. FrepuKtian No, 1169. 
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